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On June 3rd, 1927, Mijntje van Erp-van den Hanenberg, a poor woman without much formal 
education, dies in the rural village of Geffen, Noord-Brabant, the Netherlands. She leaves her 
husband, a subsistence farmer, and nine children behind. She happened to be the mother 
of my mother’s mother.
“Mom fell ill following the birth of her youngest child Wim (who passed away at the time 
this introduction was written, TvdA) and died after two years of struggling with her health,” 
declares her only remaining daughter Martha when I ask her about my great-grandmother’s 
death. “But that is really all I know. In those days, one did not speak about anything.”
Mijntje’s death cannot be classified as maternal mortality, which according to the universal 
definition is ‘the death of a woman while pregnant or within 42 days after the end of 
pregnancy’.1 However, she is likely to have suffered maternal morbidity, of which no 
universal definition exists but which may be practically defined as ‘illness during pregnancy, 
childbirth or puerperium’.2 It is possible that this illness resulted from a pre-existing condition 
such as latent tuberculosis, mentioned by relatives as a possible cause of Mijntje’s death. This 
condition may have escalated during pregnancy and ultimately led to her dying. The latter 
scenario is similar to Martha’s line of thought: she clearly linked her mother’s death to her 
last known pregnancy. 
Thinking over my family history, it occurred to me that this thesis may be the result of the 
cascade of events that followed Mijntje’s death, and thereby the result of its core subject, 
maternal ill-health. How so?
In the aftermath of Mijntje’s death, her oldest daughter, my grandmother Helena who was 
17 years old at the time, had to take charge of the family. Although she was one of the best 
students in her class, Helena was denied any chance to pursue further studies. She took care 
of the household until she started a family of her own. “My sister Helena had to accompany 
our father to the field,” Martha declares, “in order to ensure that we at least had food.”
Helena would bear 13 children, all of whom are still alive today, the oldest now 72 years 
old (a survival history that would have been unusual in the Netherlands in earlier times, and 
that would still be unusual in Malawi today). Her 11th child was a daughter who followed a 
series of five males and she was therefore usually addressed as ‘Zusje’ or ‘Little Sister’ rather 
than by her given name Maria. She was a bright student, but badly needed in the household, 
particularly in caring for her two younger sisters. When the time came for Maria to enter 
secondary school, aunts, uncles and family friends encouraged Maria’s parents to send her 
to a low-level local ‘household school’ so that she would become a decent housekeeper, 
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despite advice from the teachers that she should attend the ‘Middelbare Meisjesschool 
(MMS)’, a higher level secondary school that would allow for entry into higher education. 
In the resulting discussions, Helena - remembering her denied wish to obtain education - 
stepped in for her daughter. It was decided as a compromise between all conflicting views 
that Maria could attend the mid-level ‘Meer Uitgebreid Lager Onderwijs (MULO)’-school. 
Although it was clearly below Maria’s standards, this school at least formed part of the 
hierarchical public schooling system, and as such formed the beginning of my mother’s long 
struggle to show what she was worth, a struggle that ended with master and postgraduate 
degrees in Dutch language and literature at Nijmegen University in 1988 and 1989. In 
the meantime, Maria had herself become a mother of two sons. To give her children the 
education they deserved became for her a primary goal in life, an idea that was enhanced 
by her employment as a secondary school teacher.
That this dissertation may well be the result of the problem it describes, shows that the 
effects of a mother’s death extend far beyond the life of an individual. The story of this 
family ends well, in part due to a change in socio-economic circumstances in Western 
Europe throughout the second half of the past century.3 Such happy endings, however, are 
uncommon in most families that have to deal with the effects of maternal ill-health today 
in other parts of the world.
Maternal mortality today
Nowadays, the rare occurrence of a maternal death in Western Europe may appear to be 
an anachronism to those living there. Our great-grandmothers were likely to have known 
peers who died from complications of pregnancy, childbirth and puerperium.3 Those of us 
who belong to younger and wealthier generations however, are at great risk of forgetting 
the magnitude of the implications of maternal mortality. In affluent areas of the world, even 
most health workers involved in the care of pregnant women will not be confronted with a 
single maternal death throughout their professional careers.4
In high-income countries today, journalists focus on ‘national priorities’ or acute large-scale 
catastrophes. Such a narrow focus conceals the fact that maternal mortality continues to 
be one of the major public health problems and gravest human rights violations of our 
time: 350,000 women were estimated to have died in 2008 alone, mostly because they 
fell pregnant in a place of poverty.4 This number equals one-and-a-half times the number 
of people who died in the devastating tsunami of 2004 5, seven times the number of 
US soldiers killed in the Vietnam War 6, and around 20 times the expected death toll of 
the 2011 earthquake in Japan.7 By contrast, the recent outbreak of Enterohaemorrhagic 
Escherichia Coli (EHEC) had caused 44 deaths at the time of this introduction going to 
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press 1, but had led to extensive media coverage as well as worldwide behaviour change, 
illustrated by a global decrease in consumption of cucumbers.9 
Maternal mortality and morbidity tend to be highest in low-income countries. Political 
agendas and public spending in these countries rely heavily on richer donor countries 10, 
where the priorities are the everyday problems of the common man within their national 
borders. This approach may be popular with voters, but it means that the case of the 
common woman elsewhere is under-addressed.
Poor pregnant women in low-income countries are easily overlooked. UN agencies such as 
WHO and UNFPA, some groups of activists and academics, and the rare politician have tried 
to represent these women and draw public attention to maternal mortality and morbidity. 
Three different approaches may be discerned in their efforts11:
1. The epidemiological approach, which is favoured by (public) health practitioners, starts 
 by identifying priority conditions and technical interventions, in order to demonstrate 
 the (cost-) effectiveness of such interventions, and what the ‘best practices’ are to 
 deliver them. 
2. An approach focusing on the social and economic determinants of health is based on 
 the idea that health is influenced only marginally by health care-related factors, and 
 that there is a strong correlation between social and economic factors and (maternal) 
 health outcomes. This idea gained ground particularly under the influence of thinkers
 within the behavioural sciences in the second half of the past century.
3. A human rights approach, which takes a more instrumental stand. Its main objective 
 is to reinforce health policy and planning by holding governments accountable to the 
 international treaties and declarations they have signed and/or ratified.11
The first two of these approaches have been clearly shown to have their limitations. The 
epidemiological approach is often rather medically oriented and rarely takes into account 
the political factors needed to ‘scale up’ effective interventions to substantially improve the 
health of the population. Moreover, the social and economic approach regularly fails to be 
translated into concrete action. It often stops at simply assuming that overall development 
will automatically have a positive impact on health, and is therefore often not a workable 
basis for concrete health policy that would lead to a reduction of, for instance, maternal 
mortality.11 
The human rights approach is perhaps the most promising of the three, in that it provides 
a concrete and instrumental framework that has the capacity to influence all sectors of 
society. The first step in this approach is the recognition that a maternal death or another 
severe complication of pregnancy and childbirth constitutes a human rights violation, in 
particular a violation of Article 25 of the Universal Declaration of Human Rights which states 
that “everyone has the right to a standard of living adequate for the health, and wellbeing 
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of himself and his family...”12 and of Article 12 of the International Covenant on Economic, 
Cultural and Social Rights that guarantees the “right of everyone to the enjoyment of the 
highest attainable standard of health”.13 The next step within a human rights discourse is to 
find ways to actually promote and protect this right. Two possible ways are: 1. to instigate 
social change by generating and combining forces within society to proactively start claiming 
the right to health, and 2. to initiate public interest litigation, such as is currently the case 
in Uganda, where families of women who died in childbirth are suing the government for 
violating the right to health. But unless these or other ways are used to translate the rights 
discourse into concrete action, the rights-based approach remains mere rhetoric.11,14
Based on the dogmas laid out by the three approaches, numerous large conferences have 
been held and countless policy documents written. Perhaps the biggest initiative was the 
United Nations’ Millennium Summit in 2000 and the resulting Millennium Declaration.15 
Since the improvement of maternal health was declared the fifth Millennium Development 
Goal (MDG5), it appears that a slight decline in the global maternal mortality ratio (MMR) 
of 1.3% per year since 1990 has been achieved. But this decline, if real, falls well short of 
the 5.5% that was required to achieve MDG5. In sub-Saharan Africa progress has been 
particularly slow, and some countries including Malawi even saw increases compared to the 
MMR levels of 1990, primarily due to the detrimental effect of the HIV-epidemic.4 
Therefore it is not an exaggeration to state that the global and international initiatives, 
and the different approaches to maternal mortality, have thus far all failed to substantially 
change the reality on the ground. It is therefore necessary, and perhaps a moral imperative, 
that local health care providers in countries with high maternal mortality do not wait for the 
higher echelons to improve maternal health. 
Such a necessity motivated us to focus on the effects of local initiatives at district level to 
reduce maternal mortality and morbidity. This focus has important advantages: government 
institutions within different sectors may be influenced more easily at local level, different 
stakeholders within the health system may be involved more easily, and the way in which 
providers treat those who seek their assistance may be influenced directly and be monitored 
more closely in order to uphold accountability.16,17
By examining the role of health workers in the reduction of maternal mortality and morbidity 
at primary care level, we aimed to demonstrate the relevance of the three approaches for the 
individual district health worker and manager in the following ways: 1. the epidemiological 
approach may help to identify and communicate priority needs in lobbying for political 
and civil society support for social change; 2. taking social determinants of health into 
consideration may enhance uptake and outcome of professional health care; and 3. ensuring 
that health workers provide the best possible care may empower them to become the front 
line in the realization of the right to health.
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The story of Felesta B.
Like many girls in her village, Felesta B. had dropped out of primary school and got married. 
Her husband repaired radios for a living and earned about half a euro per day, while Felesta 
farmed the land for maize. They kept some chickens and goats and managed to make a 
living. Felesta and her husband were HIV-positive, and both had been very ill in the past. 
Since they had started taking antiretroviral medication, they had been doing fairly well, 
attending the local clinic every two months. Felesta’s husband did not want to use condoms 
(‘we are both positive anyway’) and although she did not want to have another pregnancy, 
Felesta herself did not use contraceptives. She fell pregnant for the seventh time at the age 
of 36.
Felesta attended the local antenatal clinic twice and had an uncomplicated pregnancy. On 
the evening of the 22nd of February 2008 her labour started. She started walking to the 
nearby health centre where she had intended to deliver. She arrived an hour later; the 
membranes had ruptured on the way. Upon arrival, the midwife examined her and found 
her cervix to be fully dilated. However, even after 45 minutes of pushing, the baby did not 
come. The midwife called for an ambulance. Transport to the hospital took three hours. 
On the way, Felesta started bleeding. She was admitted into Thyolo District Hospital in the 
morning of the 23rd of February, in shock from losing too much blood. She had to be taken 
into the operating theatre. It took two hours for the theatre team to get ready to start the 
operation.
During the operation, Felesta’s baby was delivered and found to have already died. The 
uterus had ruptured and was taken out to stop haemorrhage and save Felesta’s life. Luckily, 
two units of blood were available for transfusion. Felesta survived. She was discharged, 
without baby and without uterus, on the 6th of March.
Although more than 80 years and 8100 kilometres apart, the similarities between Mijntje 
and Felesta are numerous: both were from poor backgrounds and had to struggle for a 
living; both had obtained little education and had fallen pregnant more often than they 
may have desired. Their stories reveal a bit of the causal complexity of maternal mortality 
and morbidity. Many factors contributed, among which are a lack of decision-making power 
among women and girls, illiteracy, poverty, poor access to health care, and inadequate 
health service delivery.18,19 One major factor is the lack of contraceptive possibilities that 
both Mijntje and Felesta faced: their many pregnancies posed a health risk that is unusual in 
settings with adequate access to modern methods of family planning.20
It was mostly a matter of luck that Felesta survived. The course of her delivery illustrates 
some of the barriers to safe pregnancy and childbirth that women and their infants in low-
income countries encounter. In addition to being an important problem in its own right due 
to the significant physical and psychological trauma it causes, cases of maternal morbidity 
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may teach us about factors involved in maternal mortality.21 In this way, studies of maternal 
morbidity may give important insight into the contribution of health care related factors.22
During our work in a Malawian district hospital, my colleagues and I much too frequently 
encountered maternal and infant mortality and morbidity in our clinic. Some of us felt that 
we had to try harder to prevent these deaths from happening. We felt that we needed to 
address the quality of care by improving our own behaviour in order to improve pregnancy 
outcome for future Felestas. To reiterate Martha’s words, this meant that we had to ‘stop 
not talking about anything’, These words accurately describe the attitude that surrounded 
causes of maternal mortality in the Netherlands at the time, and in Malawi still today. In 
Thyolo, we sat together and came up with several initiatives, which form the core of this 
thesis. It was not the intention that this would become a thesis, it just so happened to be. I 
did not choose the topic of this thesis. Instead, the topic chose me.
This thesis attempts to bring into focus the real story of Felesta and similar stories of other 
women. It also brings into focus the story of health workers who are responsible for changing 
the outcome of Felesta’s condition. It is important to note that science is no different from 
other fields such as journalism or politics with regard to biased reporting. There is a strong 
publication bias towards positive results in areas where the money is.23 This present study, 
rather than focusing on new technology in the high-interest areas of medicine, focuses on 
the implementation of already known basic care.24 This is based on the belief that maternal 
mortality is an unacceptable anachronism and that most maternal deaths can be avoided by 
applying what is already known. 
This thesis is therefore concerned with pragmatic interventions rather than with the 
outcomes of studies in controlled settings. They are undertaken in ‘real’ settings, with all the 
accompanying social and power dynamics and economic challenges. Although this may limit 
the generalizability of the findings and preclude conclusions of causality, such pragmatic 
studies, which can be classified as ‘operational research’, have the advantage that their 
results are embedded in reality. This may increase their usefulness for health planners who 
work in challenging settings such as the Malawian district health system.25 
Interventions
This thesis is built up from a number of operational research studies. These studies focus 
on the evaluation of medical interventions for locally relevant health problems. Three 
interventions are studied: plenary obstetric audit, maternal morbidity review and the rolling 
out of HIV-care. 
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Obstetric audit with hospital staff involved an evaluation of medical care given in critical 
cases. This intervention was chosen because it is a readily available and low-cost intervention, 
recommended by the World Health Organization and the Malawian Ministry of Health.21,26 
Review of maternal morbidity has increasingly been applied in addition to mortality review 
across the world. It is appealing as an intervention to assess substandard care since it allows 
for relatively rapid data collection in a catchment area such as Thyolo.27 In addition, it was 
considered that this method could be regarded as a less threatening form of case review 
compared with mortality review.
The rolling out of HIV-care in Thyolo District had started long before the conceptualization of 
this thesis. However, we considered it important to study the effects of this intervention after 
the considerable impact of HIV on maternal health in Thyolo had emerged from the first two 
interventions. The importance of studying the impact of HIV programmes was also fuelled 
by an intensified international debate in recent years about the effects of HIV programmes 





(intervention A) and how do local health workers perceive this tool?
•	 What	is	the	value	of	maternal	morbidity	review	(intervention	B)?
•	 What	is	the	impact	of	HIV	infection	and	a	large-scale	antiretroviral	treatment	programme	
(intervention C) on maternal health and reproductive health care?
Outline
The first part of this thesis contains two chapters describing the context within which the 
studies took place. Understanding this context is necessary to grasp the rationale behind 
the three interventions, as well as the practical boundaries within which they are delivered. 
Chapter 2 provides an overview of historical, socio-economic, political and health-care 
related factors impacting on maternal health at district level in Malawi. Chapter 3 describes 
the results of a sisterhood survey conducted in the district to obtain insight into the baseline 
incidence of maternal mortality locally.
Against the contextual backdrop of part one, part two describes outcomes of plenary facility-
based audit of maternal mortality and morbidity. This intervention implies an evaluation of 
medical care by local hospital staff, constituting a form of peer-review. Chapter 4 describes 
the impact of such a critical incident audit on the incidence of uterine rupture in Thyolo District 
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Hospital. Chapter 5 presents broader outcome of plenary audit on maternal morbidity and 
mortality in district health facilities. Chapter 6 provides the results of a qualitative enquiry 
into health workers’ perceptions of this often-sensitive peer-review process.
Part three demonstrates how maternal morbidity review may reveal substandard care that 
contributes to poor maternal health, which may remain hidden in more traditional mortality 
reviews. Chapter 7 shows how paper-based review of obstetric haemorrhage, one of the 
commonest morbidities, may provide insight into important modifiable challenges in service 
delivery at facility-level. Chapter 8 concerns a review of cases of maternal peripartum 
infection. Chapter 9 places the findings of these case reviews into a broader international 
perspective, by comparing the locally applied methods with those suggested by the World 
Health Organization.
In the course of this thesis, the pervasive impact of HIV-infection as a major contributor to 
poor maternal health is gradually revealed. The role of HIV services as crucial interventions 
to improve maternal health in areas with high HIV prevalence is elaborated in part four. 
Chapter 10 describes how HIV services were scaled up in the district since 2003. Chapter 
11 reflects on what this scaling-up has meant for the uptake of reproductive and maternal 
health services. Chapter 12 focuses on the uptake of institutional intra-partum delivery care 
in particular. Chapter 13 makes a case for the treatment and support of local health workers, 
including those infected with HIV. 
Finally, part five summarizes the most important conclusions and discusses the importance 
of the study findings. This part has been given the title ‘dénouement’, like the closing act of 
a classical drama in which the plot is unraveled.
Medical mirrors
The title of this thesis primarily refers to the core process of changing one’s own behaviour. 
It is only by looking into a mirror and identifying our own shortcomings that we are able 
to improve ourselves. There are several types of mirrors and several ways of looking into 
these. One way is to carefully study ourselves under certain difficult circumstances to try and 
identify room for perfection (critical incident audit); another way is to study the road that lies 
behind us through a rear-view mirror and investigate how we may fare better in the future 
(maternal morbidity review).
In a different manner, the title also refers to the ‘HIV section’ of this thesis (part four). Like 
a mirror, the HIV epidemic revealed painful imperfections in the health systems of many 
sub-Saharan countries. The increasingly prominent place of HIV and HIV care within the 
context of health and health systems has emphasized the need for us in the health sector 
for critically observing ourselves and our ways of working. Moreover, the health problems of 
medical staff themselves mirror the health of the society that they are part of. 
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Maternal health in context:
Thyolo, Malawi

Towards Health Care Without 
Borders*
A situation analysis
of maternal and child health services in Thyolo District in 2010
But I, being poor, have only my dreams. 
I have spread my dreams under your feet; 
tread softly, because you tread on my dreams. 
- William Butler Yeats
*This is a shortened verasion of a report that started as an 
assignment for a Master of Philosophy course in Maternal and 
Child Health at the University of Cape Town, South Africa, 
and developed into an end-of-service report. The full report is 
available online: http://www.safemotherhood.nl/wp-content/
uploads/2011/06/Thyolo-Situationalanalysis.pdf
Thomas van den Akker, Kinke Lommerse 





Thyolo District is an exciting place for health workers. With an active District Health 
Management Team (DHMT), the intense involvement of Médecins Sans Frontières Belgium 
(MSF) and the contribution of private tea estates and institutions associated with the Christian 
Health Association of Malawi (CHAM), few districts in the country hold the same potential. 
In a dynamic district health service with multiple stakeholders, a comprehensive overview of 
the health situation may facilitate priority-setting for each of the partners involved. Moreover, 
a comprehensive report on the situation may lead to greater understanding between different 
partners. This mutual understanding between parties becomes increasingly important in the 
current era of integration of health services. The planned phasing out of MSF over the next 
four years will have considerable impact. 
The initial objective for making a comprehensive situation analysis was to help the different 
stakeholders in health services in Thyolo gain a broader perspective on health care in the 
district.1 The specific objective for this shortened version is to introduce the general reader 
into the setting that forms the context of the studies described in the remainder of this PhD 
thesis. 
Every analysis is influenced by the eye of the analyser, this document being no exception. 
Nevertheless, we did try to include different points of reference. Since our expertise lies with 
the District Health Office (DHO) and with the MSF project, we focus on these two actors. In 
addition, we included basic information about CHAM, the third major stakeholder in health 
care in Thyolo.
Methodology
This analysis is based on a conceptual framework provided by South Africa’s Initiative for Sub-
District Support.1 We obtained information from various documents, interviewed a broad 
scale of district health workers and performed observations during our three years in Thyolo. 
In addition, we used routinely collected data from the Health Management Information 
System (HMIS) of the DHO and from the MSF Monitoring and Evaluation Unit. These data 
have to be treated with caution. Particularly the HMIS-data are not always reliable: quality 
control is virtually absent. We have made some of our doubts about the accuracy of the 




Thyolo District is a rural area in Malawi, a small landlocked country in sub-Saharan Africa 
with a population of approximately 13 million. Malawi can be divided into three regions: 
Northern, Central and Southern (Figure 1). Thyolo is one of the country’s 28 districts, and 
one of 13 districts in the Southern region. The district lies within the Shire Highlands. Its 
topography consists of rift valley scarp -steeply sloping land that is difficult to access- in the 
southwest, a hill zone in the south and plains in the central and northern parts of the district. 
The area has a tropical savannah climate and three annual seasons, namely the hot and dry 
season, the hot and wet season and the cool and dry season.2 During the rainy season, some 
of the roads are poorly accessible.
A large part of its surface area is taken up by tea estates, leaving the remainder of land to 
local families for small farming. The little soil that is not used for commercial crops is over-
utilized and decreasingly fertile in the absence of additional fertilisers. Personal crop-growing 
has therefore become increasingly dependent on the application of artificial fertilisers, which 
in recent years have been subsidized by the Government of Malawi, leading to improved 
food security.2 Sources of water supply may be protected (boreholes, wells) or unprotected 
(rivers, streams). Almost half of the population still uses water from unprotected sources.3 
There is one major tarmac highway crossing the district. This highway runs from Blantyre, 
Malawi’s major commercial and industrial centre and largest city, in the north, to Mulanje 
district in the east. Along this highway, at 47 kilometres from Blantyre, lies Thyolo Town or 
“Boma” (Chichewa for “government”). Here, the district administrative headquarters, the 
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Figure 2. Thyolo District
Thyolo, see figure 2.
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Demography
The population of Thyolo District was determined at 617 000 people in 2010 (Table 1). Life 
expectancy was 37 years in 2004, but appears to have increased to almost 55 years in 2010 
probably due to a decrease in child mortality and an increase in access to HIV-treatment.4,5 
The predominant tribes are Lomwe, Mang’anja and Yao. The most important religions are 
Christianity and Islam. Among Christians the major churches are the Central Church of 
African Presbyterians, the Roman Catholic Church and the Seventh-Day Adventist Church 
(2). Notably, members of the apostolic faith, of which two congregations are present in 
Thyolo, are discouraged from attending medical services including vaccinations.3
Chichewa, the first national language, is widely spoken. Other languages spoken in the 
district include Lomwe and Yao.2 English, the second official national language, is spoken by 
those who obtained a higher level of education. 
Table 1. Demographic key indicators
Projected population Malawi, 2010 13 800 0001 -
Projected population Thyolo, 2010 617 0001 -
Children under one 30 0001(estimate) 5% of population
Children under five 105 0001 (est.) 17% of population
Children under fifteen 296 0001 (est.) 48% of population
Women of child bearing age 142 6001 (est.) 23% of population
Population density per km2, 2008 343 (national: 139)1 -
Crude birth rate 49.62 -
Crude death rate 21.32 -
Married women living with co-wife 12%3 -
1. Projected from Housing and population Census 2008:
 a. Population Malawi 2008: 13 066 320 with annual growth rate of 2.8%
 b. Population Thyolo 2008: 587 455 with annual growth rate of 2.5%
2. Demography annual report Thyolo District Health Office (DHO, HMIS) 2009
3. Demographic and Health Survey 2004
Traditional conceptions
Traditional beliefs are numerous, including beliefs involving magic and witchcraft.3 These 
beliefs are powerful: the authors witnessed at least two hospital deaths of women who 
were held responsible for acts of witchcraft and severely molested. This type of violence is 
usually aimed at elderly women. 
Illness is often seen as the result of bad spirits and traditional healers with a wide variety of 
traditional medication, including herbal remedies, are found throughout the district.3 One 
herbal concoction, termed “local pitocin” by health workers, is known to induce uterine 
contractions in pregnant women.
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Socio-economic profile
Ranked 153 out of 182 countries in the 2010 UNDP Human Development Index, Malawi 
is among the lowest income countries in the world.5 Considerable socio-economic divide 
exists between men and women in Thyolo. Women receive considerably less formal 
education. Around 40% of them are not able to read, compared to 20% of men.4 However, 
unemployment is higher among men than women (Table 2). Household income often 
depends on the labour force of female members. Of all employed women, 77.5% are 
farmers and 15.6% are active in sales and services. Of employed men, only 42.2% are 
farmers, 20.6% do skilled manual labour, 17.8% work in sales and services and 12.7% are 
unskilled manual workers. Small farming, the main mode of income generation in Thyolo, is 
more of a “feminine” than a “masculine” type of work. 
Of women with an income, 61.4% decide themselves how to spend it, and 25.7% decide 
jointly with someone else, usually their partner. In 11.2% another person, most often the 
husband, decides how earnings are used.4
Table 2. Selected socio-economic indicators, Thyolo District
Women Men
No formal education 31.9% 17.6%
Primary 1- 4 42.9% 44.1%
Primary 5 – 8 19.9% 25.9%
Secondary or higher 5.2% 11.8%
Reads a newspaper at least once a week 11.4% 20.9%
Watches television at least once a week 5.6% 8.4%
Listens to the radio at least once a week 60.0% 93.3%
All three media 2.4% 6.4%
No media 38.6% 6.3%
Employment Rate 70.5% 51.5%
Source: Malawi Demographic and Health Survey, National Statistical Office, 2004
Since women are a vulnerable group within society, so are their children (Table 3). Children 
often accompany their parents to the tea and tobacco estates. Because some estates are 
far away from schools and households are under economic pressure, many children end up 
assisting their parents in manual labour on the estates.2 Some estates have taken measures 
to reduce child labour, such as creating their own schools, and now claim to be child labour 
free.
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Table 3. Selected indicators reflecting the position of children in Thyolo
Child labour* 37.7%1
Living with both parents 52.8%1
Number of registered orphans 36 2002
Number of orphan headed households 52382
Classroom-Pupil Ratio 1:1172
Teacher-Pupil Ratio 1:932
* Percentage of children age 5-14 years who are doing paid or unpaid work or are working on a family farm or for a 
family business.
 1. Malawi Demographic and Health Survey, National Statistical Office, 2004
 2. Thyolo District Assembly, Socio-Economic Profile 2006-2009.
In short, most people in Thyolo will be part of at least one vulnerable group: the poor, the 
illiterate, the women or the children. These groups are exposed to greater health risks. In 
turn, health problems undermine the socio-economic status of the vulnerable to an even 
larger extent, as the sick have to use their scarce resources for their own health care, may 




In the 15th century, the Amaravi people who eventually became known as the Chewa 
founded an empire of ironworkers in the region of present-day Malawi. This empire 
weakened throughout the 18th century, due to fighting amongst sub-chiefs and to the 
immense trading of slaves by Europeans and Arabs, which intensified after the colonization 
by the British. With the passing of the Abolition of the Slave Trade Act by British Parliament 
in 1807 and the reinforcing 1833 Slavery Abolition Act, the cruelty subsided, but the slave 
trade has carried long-term detrimental consequences for the local economy.7 
Before independence, Malawi used to be known as British Central Africa (from 1891 to 1907) 
and Nyasaland (after 1907). The British used the colony to produce cotton, tobacco, coffee 
and tea. Thyolo became one of the most important areas for tea growing.7  After gaining 
full independence from British colonial rule in 1964, Malawi came under dictatorship of Dr. 
Hastings Kamuzu Banda, a medical doctor trained in the USA whose reign was characterized 
by a strong central government that allowed only very limited decision-making power to 
district authorities.8-10 It is important to note the repression that especially women faced 
under Banda. Women were supposed to stay home, and their main responsibilities were to 
take care of their husbands and children. During the many official functions for their leader, 
women were requested to spend considerable time singing and dancing in his honour. 
Women’s obedience and submission were publicly promoted.9,10 
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With the advent of multiparty-democracy in 1994, more responsibility was shifted to the 
district level. Following the adoption of the Decentralisation Policy and the enactment of 
the Local Government Act in 1998, the country started following a so-described “bottom-
up approach” to development and governance.2,3 Between 1994 and 2004, the Malawi 
administration was headed by President Bakili Mulizi. He was replaced by Dr. Bingu wa 
Mutharika in 2004, who was re-elected in 2009.7 Recently, there have been increasing 
concerns that the Bingu-administration has started showing signs of autocracy and 
nepotism.11,12
In addition to the democratically elected political leaders and official national representatives, 
the traditional authorities (‘chiefs’) still hold considerable power and play a key role in 
community mobilization.2,10
Current politics and the health system
Even though the bottom-up approach was stated to entail democratic principles, 
accountability, transparency and participation of the people in decision-making, and despite 
the fact that this approach had the objective to improve health care delivery, a number 
of factors have hindered the creation of an effective district health service. Among these 
factors are the high illiteracy rate, the exodus of Malawian health workers, the effect of 
the HIV-pandemic, a focus on donor-driven vertical programmes and rampant corruption 
combined with poor governance.2,8,10,13
Today, the decentralization of Malawian health services is far from complete. Some important 
elements in the system, such as drug supply and the allocation of human resources, are still 
centrally controlled. This limits the decision-making power and problem-solving capacity 
of district authorities. In October 2004, the present government launched the Sector-Wide 
Approach (SWAp), attempting to revitalise health services and support the delivery of the 
‘Essential Health Package’ 14, which targets the ten conditions causing the highest mortality. 
Funds from major donors were pooled into the Ministry of Health budget to cover delivery 
of the package, strengthen human resources and strengthen the district health system.15 
Donors such as the USAID, UN and Global Fund do not contribute their resources to the pool 
but fund activities that complement the SWAp and its Programme of Work.
The Bingu-administration has shown willingness to spend large sums of money on health. 
In the fiscal year 2009-2010, 12.83% of the national budget was allocated to the health 
sector (including HIV/AIDS)16, an unusually high percentage for an African nation, though 
still below the 15% recommended by the Abuja declaration.17 In absolute terms however, 
taking into consideration the country’s low gross domestic product, per capita funding only 
stands at $17, half the minimum WHO requirement of $34.18
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The Constitution of Malawi recognizes the duty of the state to provide adequate health care, 
commensurate to health needs and based on international standards. Malawi has ratified 
the International Covenant of Economic, Social and Cultural Rights, thereby committing 
itself to realization of the right to health for all. Malawi has ratified both the Convention for 
Child Rights and the Convention for the Elimination of all Forms of Discrimination against 
Women.19 Two crucial topics for the health of Malawian women carried significant political 
sensitivity and require a more in-depth discussion: family planning and abortion.
Family planning
Chastity was a core value in Malawian society during the Banda-era. Until the 1980s, sexual 
education and information about modern methods of family planning were not publicly 
supported, as these were considered to cause unchaste behaviour.9,10 A programme to 
encourage ‘birth spacing’ was introduced in 1982 and five years later, the Banda regime 
adopted a resolution calling for the promotion of birth spacing as a national policy.20
After Banda’s fall, the government formulated a comprehensive population policy with 
the explicit aim of reducing fertility and population growth. After the 1994 International 
Conference on Population and Development in Cairo, Malawi adopted new family planning 
policies and contraceptive guidelines in which limitations on the use of specific methods on 
the basis of criteria such as parity and age were removed.21 Despite this, some women trying 
to access family planning services in Thyolo continue to be sent away occasionally, because 
they are perceived to be ‘too young’ or as ‘not having enough children yet’.
Abortion
Under the Malawi penal code of 1930, abortion is generally illegal. Only when the life of 
a woman is in acute danger is it legally permitted to end a pregnancy. Anyone unlawfully 
inducing abortion is subject to 14 years imprisonment; if a woman tries the act on herself, 
she is subject to seven years. As a result, abortions are performed clandestinely in Malawi, 
sometimes by formal health workers, sometimes by untrained community members. Health 
workers in the public sector are generally reluctant to provide abortion care, but some 
occasionally provide assistance or refer women to the private (NGO-) sector, particularly the 
Mary Stopes clinics (‘Banja La Mtsogolo’).22
The Malawi government has repeatedly expressed its concern about the number of induced 
abortions and adolescent pregnancies. In its reply to the Eighth United Nations Inquiry 
among Governments on Population and Development, the Government reported 
that it had liberalized its contraceptive guidelines for adolescents for this very reason.21,22 
However, teenage and unwanted pregnancies still occur frequently. Of women in Thyolo 
below 20 years of age, 44% has begun childbearing.4
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Although women are generally reluctant to come to formal health facilities with complications 
from unsafe abortion, post-abortion problems are occasionally encountered in hospitals. 
Post-abortion care with psychosocial support to women who had (any kind of) abortion is 
present on paper in public health facilities, but many health workers show a condemning 
attitude towards these women. 
A recent national report and an older report from Thyolo indicate that the complications 
of abortions –although not specifying whether the abortion was induced are amongst the 
major causes of maternal mortality.23,24 The extent of the problem is unknown, but likely to 
be considerable.
Administrative structures and procedures
The Thyolo District Health Office (DHO) falls under the Assembly Secretariat of the 
Thyolo District Assembly. The Secretariat is the body responsible for implementing district 
policies. The District Executive Committee has a technical advisory role to the Assembly 
and is composed of the heads of different offices, including the district health office, and 
representatives of NGOs in the district. 
In each TA, an Area Development Committee is responsible to mobilize and coordinate 
“development” in the area. Representatives of Village Development Committees are 
included in the area committee. The Village Development Committees have sub-groups 
including Village Health Committees that are responsible for coordinating and supervising 
health issues at village level. Many of these Committees appear to be dormant, however.2,3 
Health status and problems
Fertility
The DHS shows a high total fertility rate in Thyolo of 5.7 in 2004.4 Of all women, 14.4% 
were pregnant at the time of the survey. Interestingly, a comparison of fertility between 
2000 and 2004 indicated that the rate in Thyolo had actually increased from 5.3 in 2000, 
despite a national decrease from 6.3 to 6.0, and a regional decrease in the Southern Region 
from 6.2 to 5.8.4,25
From the historical context, it is not surprising that fertility indicators confirm the image of 
a society in which the uptake of family planning has lagged behind (table 4). Knowledge 
of modern contraceptive methods is likely to be fuelled by health promotion messages 
implemented since the advent of the HIV-epidemic.26
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Table 4. Key indicators related to fertility in women* 
Indicator
Total fertility rate 5.3 (2000)
5.7 (2004)
Knowledge of any modern contraceptive methods (all women) 99.7%
Use of any modern method contraception (married women) 28.2%
Met need of family planning (married women) 31%
Unmet need for family planning (married women) 28%
Total demand for family planning (all women) 59%
Female sterilization 6.1%
Age at first sexual intercourse (women) 15.6 years
Median age at first delivery 18.5 years
* Source: Demographic and Health Survey 2004
Maternal health
Maternal mortality and morbidity in Thyolo are high. We have dedicated a separate 
introductory chapter to community-based maternal mortality in the district (chapter 3). 
Moreover, the study of Maternal Mortality and Maternal Morbidity in Thyolo District Hospital 
(TDH) (“4M-study”) gave insight into facility-based maternal complications. Results are 
elaborated in chapters 4, 5 and 8 of this thesis. 
Child health
Even though the national child mortality rates are reported to have declined over the past 
years, figures in Malawi are still among the world’s worst (table 5). Neonatal mortality 
remains a main contributor to infant death. Neonatal mortality is generally regarded as 
a proxy-indicator of the quality of obstetric care. A high rate indicates high incidences of 
preterm birth, birth asphyxia and neonatal sepsis.27
Table 5. Childhood Mortality in Malawi*
Year Neonatal mortality
(per 1000 live births)
Infant mortality
(per 1000 live births)
Under five mortality (per 
1000 live births)
2004 27 76 133
1999 49 112 187
1994 42 104 190
* Demographic and Health Survey 2004
The five target conditions of the Integrated Management of Childhood Illness strategy 
commonly occur in the district, except for measles, of which no cases were reported until 
recently (table 6). A measles outbreak occurred in 2010 however. Thyolo is a holo-endemic 
malaria district.2,3 Malaria is the only disease that is likely to be over-reported, as the diagnosis 
is often made on the basis of clinical suspicion and fever only and not after confirmation by 
rapid test or blood film.
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Table 6. Target conditions of IMCI for children under five years of age, facility-based, July 2008 – June 2009*
New cases In patient deaths (Minimum) CFR
per 10,000 cases
Acute respiratory infection 50,063 88 18
Malaria 100,370 220 22
Malnutrition 3,552 79 222
Diarrhoea 11,629 48 41
Measles 0 0
Source: Health Management Information System, Thyolo District Health Office 2009
*These five conditions account for around 80% of all inpatient deaths in under-fives
Almost half of the children in the district are stunted (height for age < -2SD) (table 7). 
Stunted girls are more prone to problems during childbirth later in life, due to cephalopelvic 
disproportion.28 A seasonal increase in severe acute malnutrition (marasmus and kwashiorkor) 
occurs during the “hunger gap”. This is the time between the depletion of the previous 
year’s harvest and the new harvest, usually from March to May.2,3
Table 7. Nutritional status of children in Thyolo
Height for age (stunting) 22.81 - 24.32 % below -3SD 47.51 - 48.12 % below -2SD
Weight for
height (wasting)
1.01 - 3.12 % below -3SD 4.81 - 8.72 % below -2SD
Weight for
age (underweight)
3.31 - 5.02 % below -3SD 19.51 - 22.22 % below -2SD
1. Multiple Indicator Cluster Survey, 2006
2. Demographic and Health Survey, 2004 
District health surveillance priority diseases
In Thyolo District, the priority diseases are listed under three major groups:3
•	 Epidemic-prone diseases: cholera, bacterial meningitis, viral haemorrhagic fevers, 
dysentery and plague; 
•	 Diseases targeted for eradication and elimination: poliomyelitis, leprosy, neonatal 
tetanus and measles;
•	 Diseases of pubic health importance: HIV/AIDS, pneumonia in under-fives, malaria, 
schistosomiasis, sexually transmitted infections and tuberculosis (TB).
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Human immunodeficiency virus and tuberculosis
The Human Immunodeficiency Virus (HIV) struck heavily in Thyolo in the eighties and 
nineties and the prevalence of HIV-infection in the district has remained high ever since, 
with a prevalence of 21% in 2004 4 when ART was only starting to become available in 
some clinics (see chapter 10). It is not an exaggeration to state that AIDS was about to wipe 
out a generation of Malawians of reproductive age. 
Since 2004, antenatal prevalence –a common proxy-indicator for the general HIV-prevalence 
appears to have reduced slightly, but due to challenges in data collection it is not yet clear to 
what extent. This trend in antenatal HIV-prevalence is currently under scrutiny. It is possible 
that an increased coverage of ART has reduced transmission within the population. At the 
same time, mortality from HIV seems to have gone down.29
HIV has had a profound effect on maternal and child health. Chapters 5 and 8 of this 
thesis particularly show the impact of HIV on maternal health. Unpublished 4M-data also 
show that HIV-infection was significantly more common in women with major obstetric 
haemorrhage. Children suffer consequences from HIV directly and indirectly by losing their 
parents, teachers and nurses.
The HIV-prevalence has also increased incidence of tuberculosis (TB) (table 8).30 Less than 
half of the TB cases were patients with sputum smear-positive pulmonary TB, one quarter 
had smear-negative pulmonary TB and another quarter extra-pulmonary TB.
Table 8. Key TB indicators, January – December 2009
Number of new cases at the district hospital 986
Number HIV-positive 700 (71%)
Number of inpatient deaths due to TB 110
Mortality rate TB ward 11%
Source: MSF Database, Project Location 2009
Other priority diseases
After two seasons without any case of cholera, outbreaks occurred in the rainy seasons of 
2008-2009 and 2009-2010.3 Malaria clearly is the most frequently diagnosed of all other 
priority conditions, especially in under-fives (table 9). 
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Table 9. Other priority diseases, July 2008 – June 2009
Epidemic prone diseases Number of cases notified Number of inpatient deaths
Cholera 254 5
Meningococcal meningitis 0 0
Dysentery 2070 2
Plague 0 0




Neonatal tetanus 0* 0*
Diseases of pubic health importance
Malaria > 5 year 130 167 111
Malaria < 5 year 100 370 220
Schistosomiasis 4 179 n/a
Cases treated for STI 11 114 n/a
Source: Health Management Information System, Thyolo District Health Office 2009
* (1) The district leprosy coordinator claims to have seen six leprosy cases; these are not reflected in the official statistics 
for unknown reasons. (2) Neonatal tetanus: between January 2007 and May 2010 a small number of cases with a strong 
clinical suspicion of neonatal (and in two cases maternal!) tetanus were seen by the authors.
Health services - Past
Ministry of Health
Colonial era
Where traditional medicine had been present long before, western medicine came to 
Malawi with Livingstone and Kirk’s Zambezi expedition in 1859. It was the terrain of mission 
hospitals governed by missionary doctors, who served dual functions as evangelists and 
caregivers. In 1891, the first colonial government doctor was appointed:an Indian who was 
killed six months later by a local chief. In 1896 the first government hospital was built in 
Zomba.
The development of a government medical service advanced at a very slow pace during 
the beginning of the 20th century. After the First World War had depleted resources of the 
colonial government, the state of the medical services of Nyasaland was deplorable. A report 
on the dramatic situation in 1930 led to the provision of a large sum of money from the 
“Colonial Development Fund” of the British government for the building of new hospitals. 
One of these hospitals was established in Thyolo. It was completed in 1934 and counted 
50 beds. By 1955, Thyolo District Hospital had 61 beds. With the increase of tax revenues 
from the rich economies of Northern and Southern Rhodesia –present-day Zambia and 
Zimbabwe- the Nyasaland health budget increased markedly. Thyolo benefited also, and by 
1962, Thyolo District Hospital had become the country’s fifth largest clinic, with 132 beds.31
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Independent Malawi
In 1964, the Banda-government inherited an unhealthy medical service that was characterized 
by a lack of human and material resources. Over the next forty years, the patient burden on 
facilities, including Thyolo Hospital, increased. The advent of the HIV/AIDS pandemic and the 
influx of refugees from the Mozambican war in the 1980s had particular impact. To cope 
with the growing number of patients, several smaller clinics, “health centres”, were built in 
hard-to-reach areas.
Most Malawians completing medical school abroad did not return to their homeland for 
a professional career, and doctors’ vacancies in Thyolo were filled by expatriate (often 
Dutch) medical doctors.31 After the establishment of the Medical College of Malawi and the 
graduation of the first Malawian trained doctors in the 1990s, the first Malawian District 
Health Officer was appointed to Thyolo towards the close of the last century. In 2005, the 
district health service took a giant leap forward with the opening of the new Thyolo District 
Hospital, constructed with funding from the European Union. 
Médecins Sans Frontières
Pre-ART era
MSF started working in Thyolo in 1997. Their project initially focused on primary prevention 
of HIV infection through information, education and communication, usually called ‘health 
promotion’ nowadays. Activities were coordinated with the DHO, and implemented through 
government, CHAM and tea estate clinics. After 1999, the emphasis became on palliative 
care in combination with efforts to mobilize community support and improving access to 
testing and counselling.
By 2002, MSF had become involved in many activities in the district hospital, among which 
the upgrading of the district’s main laboratory and providing care for hospitalized patients. 
Prevention of Mother-To-Child Transmission (PMTCT) had become an important focus of the 
programme, as well as the “Continuum of Care” Clinic, a more specialized HIV-clinic for 
ambulatory treatment and monitoring of patients with opportunistic diseases.32
Starting and scaling up anti-retroviral therapy
MSF started providing Anti-Retroviral Therapy (ART) in 2003 as part of a national plan to 
scale up access and with the intention to advocate for the rolling out of ART in low-resource 
settings. The main objective of the programme became to achieve universal access, defined 
as having started ART in 80% of all people in urgent need (chapter 10).
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This was achieved in 2007, by adapting the national public health approach based on: 32
•	 decentralisation of HIV/ART services from the district hospital to primary health centres,
•	 simplification and standardization: a simple first-line regimen –still used by more than 
95% of patients on ART today in a fixed dose combination,
•	 task-shifting: transferring responsibilities to cadres of health staff with less professional 
training,
•	 a well-streamlined patient flow, with a fast circuit for stable patients, a medium circuit 
for patients with minor opportunistic infections and a slow circuit for the very ill.
Integration and working towards handover
It was realized that universal access had been achieved mostly through a vertical programme, 
thriving on the political momentum for HIV/AIDS, functioning in parallel to existing public 
health structures. It was clear that a reduction of MSF involvement could only take place if 
HIV care were integrated into the general health system, and other stakeholders were able to 
continue services provided. In light of a planned exit of MSF from Thyolo in 2013, emphasis 
became on integrating HIV services into general services, as well as building local capacity 
and supporting the general health system (i.e. pharmacy, supervision, human resources).32
Malamulo and the Christian Health Association of Malawi
In 1915, the Seventh-Day Adventist church opened a leprosy clinic in Makwasa, located 
in the central area of Thyolo. In 1935, a medical assistants’ training school was started at 
the site. With finances and manpower from the Adventist Church of the USA, Malamulo 
Hospital became the Leprosy Control Centre for the Lower Shire as well as a general hospital. 
Malamulo Hospital grew to be a relatively well-equipped facility. The Malamulo College 
of Health Sciences became an established training institution for clinical officers, medical 
assistants, nurse/midwives and laboratory technicians.31
In 1966, the different Christian hospitals in the country established the Private Hospital 
Association of Malawi. Since then, most mission facilities have become members and 
the name of the association was changed to the Christian Health Association of Malawi 
(CHAM).33 Malamulo is an associate member of CHAM. Over the years, seven smaller 
mission facilities in Thyolo, belonging to different church denominations, have also become 
members. Four of these facilities have signed Service Level Agreements (SLAs) with the DHO. 
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Health Services - Present
Management
District health management team
The Ministry of Health District Health Management Team (DHMT), headed by the District 
Health Officer, is ultimately responsible for health care within the district.2,3 In addition 
the District Medical Officer, the “core” DHMT consists of District Medical Officer, District 
Environmental Health Officer, District Nursing Officer, administrator and accountant. On 
paper, the agreement between three members is sufficient to formally approve minor 
decisions. However, not all decisions are taken transparently. In practice, each member of 
the core DHMT has considerable independence within his/her own field, with the District 
Health Officer being consulted for major decisions only. 
In 2009, the district launched a District Strategic Plan (DSP) outlining health strategies for the 
period between July 2009 and June 2012.3 Communities and other stakeholders like MSF 
were consulted in the planning process. 
MSF coordination and management
The head office for MSF’s Malawi mission is situated in Limbe, a satellite town of Blantyre. 
The only member of the coordination team of MSF in Thyolo is the Field Coordinator. The 
other members of the coordination team –the Head of Mission, Medical Coordinator, Logistic 
Coordinator, Financial Coordinator and Administrative Coordinator are in Limbe and report 
to “polyvalents” in the operational centre for MSF Belgium in Brussels. Strategic decisions 
are made by the coordination team, often together with the Medical Focal Point, the main 
medic responsible in the field. At field level, the project is divided into three pillars: hospital, 
health centre and community. Each pillar is headed by a manager.32 Technical working groups 
consisting of DHO and MSF staff have been formed for different technical areas (Human 
Resource, ARV/TB, Reproductive Health, Counselling and Health Promotion, etc.).
Christian Health Association of Malawi
Main objectives of the CHAM secretariat are “to coordinate, facilitate and provide technical 
support to its member units in order for them to provide quality health services to their 
communities”. The CHAM secretariat communicates and cooperates on health policies and 
delivery services with syndicates, government, CHAM units and other health providers.33 In 
practice, much of CHAM’s focus has been on acquiring project grants. Continuous support 
and a general vision and strategy seemed to have been lacking in the past, as was expressed 
in some interviews.
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The DHO holds the overall responsibility of health care provided in the district, including 
health care in CHAM facilities. According to DHO, MSF and CHAM officials themselves, 
activities in mission facilities are not always well coordinated with the DHO. The different 
proprietors of CHAM facilities in Thyolo do not have one common representative to discuss 
health matters at district level with the DHO. The organizational structure of CHAM consists 
of facility level and central levels only.
Other non-governmental organizations
Important NGOs involved in health-related issues in the district are OXFAM, World Vision 
International, World Alive Ministries International and the Catholic Health Commission. 
These organizations focus on various geographic and technical areas of interest. Voluntary 
Service Overseas (VSO) provides expatriate medical staff to Thyolo District Hospital (TDH) to 
relieve the effects of the shortage in human resources. In addition, these VSO expats have 
the objective to contribute to building capacity among local DHO staff. An important NGO 
worth mentioning in the context of this thesis is Banja La Mtsogolo (BLM, Mary Stopes 
Clinic) that provides family planning activities and other reproductive health services. They 




Thyolo District Hospital (TDH) is the largest health facility in the district. The outpatient 
department serves as the primary care clinic for the local catchment area of the boma, but also 
attracts people from catchment areas of health centres. The workload is tremendous, with 
close to 4000 outpatient consultations per week (table 10). Clinics are held for skin diseases, 
mental health, ophthalmology, hypertension, diabetes, sexually transmitted infections (STIs) 
and Kaposi’s sarcoma. In the maternal and child health department, antenatal, under-five 
and family planning clinics are conducted on a daily basis. 
There is a 24-hour casualty department, where emergency cases and other acutely ill patients 
are seen and admitted. This department is supported by an integrated and busy orthopaedic 
outpatient clinic during office hours. The hospital also holds a nutritional rehabilitation 
unit (NRU) for the malnourished, where usually only severely under-nourished children are 
admitted. 
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Table 10. Hospital statistics, July 2008 – June 2009
Official number of beds 2981
Average bed occupancy rate 131%1
Number of admissions 35 9111
Inpatient days 142 1241
Average duration per admission 4 days1
Number of deliveries in hospital (January – December 2008) 4363
Days for elective surgery per week 2
Average number of operative procedures under anaesthesia per month 1162
Number of OPD consultations (whole district) 648 8851
Number of OPD consultations TDH (OPD, CCC and specialized clinics) 194 5241
Percentage consultations in TDH of total district consultations 30%1
1. Health Management Information System, Thyolo District Health Office 2009
2. Theatre anaesthetic register, 2008-2009 
In the well-organized laboratory a number of diagnostic tests can be done most of the 
time: full blood count, haemoglobin, CD4 count, Alanine Aminotransferase, creatinine, 
Venereal Disease Research Laboratory testing (to detect past exposure to syphilis), hepatitis 
B and C rapid tests, cryptococcal antigen testing, urine analysis and analysis of other body 
fluids (cerebrospinal fluid, ascites, pleural fluid, sperm). In addition, microscopy for malaria 
parasites and fluorescent microscopy for TB bacilli can be performed. The laboratory receives 
blood from the Malawi Blood Transfusion Service, and is also able to prepare blood for 
transfusion from donors in emergency situations. Blood supply from the Blood Transfusion 
Service does not meet the demand.
The radiology department has fairly new, basic, and well-run X-ray facilities. A new ultrasound 
machine is available and used for basic obstetric and abdominal scanning. 
Malamulo Seventh-Day Adventist Hospital
Malamulo is located in Makwasa, at approximately 20 kilometres from Thyolo boma. The 
facility has more than 200 beds. There are private, semi-private and general wards for men, 
women and children, as well as a separate TB ward and a NRU. The maternity department 
is undergoing some restructuring, with the labour ward moving to a larger space. The 
ART clinic, where around 2000 patients were followed up at the end of December 2009 
and the general OPD, where another 2000 patients are seen every month (a relatively low 
number as compared to government facilities, likely because of the user fees requested 
from patients), are in the process of being integrated. The college of health sciences has a 
separate infrastructure and management.
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Thekerani Rural Hospital
With a catchment population of 24 362, Thekerani is situated at 60 kilometres from the 
Boma, in the remote and underprivileged southern area of the district. Thekerani Health 
Centre is currently being upgraded to the level of a rural hospital, which means that 
additional pharmaceutical supplies, infrastructure, laboratory services and human resource 
levels are provided, by DHO and MSF jointly. 
Health centres
Thyolo District counts 31 primary care centres, divided into: 
(A) Government facilities: health centres, maternity centres (providing only maternal and 
child health, staffed by nurses) and dispensaries (outpatient clinics only, staffed by a medical 
assistant), 
(B) Tea estate clinics, each supposed to be staffed by one clinician (medical assistant or 
clinical officer) and one nurse, 
(C) CHAM health centres.
In addition to Thekerani Rural Hospital, four government clinics have been upgraded to 
facilities providing Basic Emergency Obstetric Care which includes:
(A) administering of intravenous antibiotic treatment,
(B) performing manual removal of the placenta,
(C) performing manual vacuum aspiration,
(D) performing vacuum extraction,
(E) magnesium sulphate for treatment of (severe pre-) eclampsia,
(F) resuscitation in case of shock.
All other (non-BEmOC) centres provide primary maternal and child health services, including 
delivery care with the use of labour graphs.
Community
Community outreach – “static sites”
Thyolo DHO started performing outreach to a number of Community-Based Organisations 
(CBOs) in 2007. MSF had already been involved in a number of these sites before, providing 
pre-ART care.32 The DHO and MSF community teams are now in the process of being 
integrated. Outreach activities include care for chronic diseases, palliative care, treatment 
of opportunistic infections, mental health and a few antenatal care and family planning 
clinics in hard-to-reach areas. Community nurses travel on a daily basis from the district 
hospital to one of these so-called “static sites”. Each of these sites is manned by a number 
of Community Home-Based Care (CHBC) volunteers.
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Improved health posts
In 2009, MSF and DHO revised the community programme. Over the years before, the 
number of CBOs visited by MSF and MoH nurses had grown larger and larger. At the same 
time, after the introduction of ART, the number of bedridden patients in need of palliative 
care as well as the incidence of opportunistic infections had gone down. Fourteen CBOs 
located at relatively large distances (> 10 km) from existing facilities in areas with considerable 
catchment populations were identified. The idea was to develop these sites into larger health 
posts where a basic package of comprehensive primary care, including maternal and child 
health care and the dispensing of ART, could be provided. These ‘Improved Health Posts’ 
ensure a relatively easy access to primary care including ART for all people in Thyolo. In the 
longer run, these posts are supposed to be taken up into the formal health system as has 
been agreed with the DHO. When these ‘Improved Health Posts’ are all up and running, the 
large number of ‘static’ sites, which are difficult to be sustained especially after the exit of 
MSF, may be reduced without a significant decrease in access to primary care.32
Support groups
There are 85 functioning support groups for people living with HIV throughout Thyolo 
District. These groups are associated with the National Association of People living with 
HIV/AIDS in Malawi (NAPHAM) and their members pay a MK 50 fee to become NAPHAM-
associates. Those who cannot afford to pay can still subscribe as members. Support groups 
are visited by members of the MSF Patient Support Unit every other month for the next 
six months, until another partner, the Community Media Trust, a sister organization of the 




Resources clearly differ between the major partners in the district. The budget for the Thyolo 
health office is determined by the Ministry of Health, based on SWAp-funding for each 
administrative year. As a result of the tumbling economy, the budget for 2010-2011 will 
likely be frozen at around the same level as the year before: 418 000 000MK, around 
2 000 000 Euros. If districts identify major health needs that are not covered by SWAp-
funding, they may source parallel funds. It needs to be noted that staff costs as well as some 
construction works (staff housing) are paid directly from national level and are not included 
in this district budget. The MSF budget is set during the yearly MSF action planning. The 
budget for the Thyolo project stands at approximately 4,000,000 Euros. In the past two 
years, more efforts have been made by DHO and MSF to track each other’s planning and 
budgets, and to ensure that these address complementary needs, rather than duplicating 
activities. 
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An important note on the financing of Malawi’s health system, is that all care in the 
public health system is provided free of charge. Patients are only advised to buy a “health 
passport” at 40MK. Even though rumours of illegal cost recoveries are widespread, the 
achievement to have free care has a major beneficial effect on access for the poorest of the 
poor. According to some, the health system has become overused however, with 400 to 500 
consultations a day in a major health centre being no exception. Currently, in preparation of 
the next Programme of Work under “SWAp2” (2011-2016), the government is investigating 
alternative financing for the health sector after concluding that public resources are 
insufficient. This may include user fees, social insurance or private-public partnerships.
CHAM facilities have a partial cost recovery system and charge user fees. In addition, each 
facility attracts funding from the “mother” church and from other private donors. Many 
facilities have struggled with insufficient resources however, and there have been several 
scams related to abuse of funding in CHAM facilities and in the national secretariat. As 
CHAM facilities are often located in hard-to-reach locations, they fulfil an important role in 
access to primary care.
In acknowledgment of their importance, the Thyolo DHO has engaged in signing Service 
Level Agreements (SLAs) with five of these facilities, including Malamulo, in order to have 
them provide treatment at no charge. Only maternal, under-five and HIV care are included 
in the agreement. An interesting note is that the paediatric in-patient care was included in 
the SLA with Malamulo in September 2009. This led to an influx of patients as well as to a 
decrease in mortality at ward-level. This was likely due to the fact that fewer children were 
admitted with advanced disease, because their parents did not need to look for money 
before being able to access care. These SLAs have enabled CHAM facilities to sustain 
themselves, while the DHO has managed to maintain access to health care in crucial places. 
However, CHAM facilities, including Malamulo, complain that SLA payments expected from 
the DHO are often seriously delayed. At the same time, the DHO has expressed doubts 
about the sustainability of these agreements, stating that SLAs have become unaffordable.
Transport system
Users often complain about the DHO transport system. In emergencies, ambulances are 
not always available in time. Outreach programmes are regularly cancelled because of a 
lack of functioning vehicles. In the rainy season, the poorly equipped cars sometimes fail to 
reach destinations. Monitoring of car movements and fuel consumption is poor. In addition, 
cars are inadequately maintained –the MoH does not have a mandate to maintain cars 
themselves-, and break down regularly. There are five working ambulances run by Thyolo 
DHO. Two additional vehicles were recently donated by MSF. Another three cars are currently 
grounded.
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MSF cars have transported increasing numbers of patients in addition to DHO and MSF 
health staff, and have been called upon occasionally for emergencies. However, most of the 
patient transport, especially for emergencies, is done by the DHO ambulances. The challenge 
for the DHO to maintain and manage its fleet is likely to be a major bottleneck to the taking 
over of all MSF-supported activities, and there has been an increasing collaboration between 
MSF and DHO for this reason.
Communication and referral system
The most important means of communication between health facilities is the so-called 
“health passport”. This document is available in all health facilities for a small fee (40 MK). In 
case of emergency referrals, HCs are equipped with radios and are able to call an ambulance 
from the district hospital for assistance. Sometimes, these radios are broken or their signal 
does not reach the district hospital. If phone credit is available, mobile phones are used in 
case the regular system fails, but there is no agreement on the use of phones by health 
workers, and some are reluctant to use their own resources to call for help.
Patients referred to higher echelons of care often arrive with very little information about 
medical history or management. Referral criteria are unclear. Moreover, feedback from 
higher to lower echelons is often absent, causing a feeling of being “left-out” among health 
workers in lower echelons. In 2009, it was tried to improve the referral and feedback system 
between health facilities by creating a referral and feedback form, and by implementing a 
referral register at health centre level. Form and register have been inconsistently used since 
then. Senior MoH and MSF staff have tried to increase the feeling of responsibility among 
health staff for the accuracy of their referrals and feedback.
Drugs and equipment
The DHO relies on supply from the Central Medical Stores (CMS), a centrally controlled 
pharmacy in Lilongwe with a regional office in Blantyre. Within the public health system, all 
drugs are to be imported through these stores. This rule applies both for drugs inside the 
SWAp (most of the essential drugs) as well as for drugs that are donated by parallel partners 
such as the Global Fund, which provides ART, TB medication and anti-malarial drugs. Only 
in exceptional circumstances, and with explicit agreement from CMS, can districts order 
medication from other (private) sources, through a rather laborious procedure.
The delivery of drugs to the district health system has seen serious, and worsening, problems 
in recent years. CMS has challenges to deliver adequate supplies. In 2009 and 2010, many 
essential drugs and other supplies ran out on several occasions, and ART stocks were 
dangerously low a number of times. 
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At district level, rational drug use is not always practiced: drug orders from the facilities to 
the main district pharmacy, as well as from the main pharmacy to CMS, are sometimes erratic 
or late. There is rampant over-prescription and therefore over-consumption increasing the 
pressure on supplies. Moreover, the quality of certain materials (blood pressure machines, 
gloves and dressing materials) is sometimes so low that these easily break down.
MSF has its own main pharmacy at their head office in Limbe, where international orders 
arrive. The organization has been supplying many drugs to the district, some of which 
because it wants to lobby for their use (e.g. bleomycin for treatment of Kaposi’s sarcoma, 
and amphotericin-B for treatment of cryptococcal meningitis). Many facilities in the district, 
including CHAM clinics and tea estates placed their orders directly with MSF without 
going through the DHO. This system, impossible to maintain in light of the MSF exit, has 
changed recently. MSF and DHO agreed that MSF would only supply drugs to the main 
district pharmacy. “Lobby-drugs” are still supplied, and buffer stocks are kept of HIV-drugs 
(including ART) and other life-saving medication. In these times of rampant drug shortages, 
MSF’s buffer stocks are often used.
Surgical equipment is also ordered from CMS. There is a Central Sterilization Service 
Department (CSSD) in TDH, and each of the health centres has an autoclave. Many autoclaves 
in the district do not function, however, and even the equipment at CSSD broke down a 
number of times over the past year.
Water and electricity
The new buildings of Thyolo District Hospital were officially opened in 2005 and are 
maintained in a good state. Water supply is dependent on the water board, and often 
interrupted. During breakdowns, elective surgery and X-rays are not performed. During the 
frequent interruptions in power supply, the hospital uses a generator, which does not always 
function properly. 
In most health centres, the situation is even more challenging than in the hospital. Only one 
in three centres has running water and only a few more have a working electricity source, 
either through the general electrical network or using solar energy. Paraffin lamps are still 
regularly used in many places. During a survey in 2008, medical assistants noted the lack of 
electricity as one of the major obstacles to them performing their work adequately. 
Most health centres use steam sterilizers heated by gas stoves to clean their equipment. In 
many facilities refrigerators also function on gas. Frequent interruptions to gas supply often 
make it impossible to sterilize instruments or maintain the cold chain.
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Collaboration with central level
The third-level referral hospital for Thyolo is Queen Elizabeth Central Hospital in Blantyre, 
which also functions as the country’s university hospital as it is affiliated with the College of 
Medicine of the University of Malawi. 
The collaboration with the central hospital has been beneficial to Thyolo in a number of 
ways: (A) a number of consultants visit the district hospital on a regular basis, (B) specialists 
at central level can be consulted by phone or email, and (C) a clinical ART meeting is held 
at the central hospital every month: health workers from all referring districts are invited, 
interesting topics are presented and there is room to present and discuss difficult cases.
There are, however, also challenges in the collaboration: (A) despite sending patients with 
referral letters, feedback about referred patients is seldom given, unless district staff engage 
in laborious pro-active follow up, (B) the district is rarely included in the continuum of care 
after discharge from the central hospital, and (C) except for the monthly meeting, which 




Malawi has been facing severe shortages of human resources in the health sector for several 
years. There is only one doctor per 53 622 population.34 Therefore, most of the tasks that 
would be performed by MDs in other settings, are performed by non-physician clinicians 
(Clinical Officers and Medical Assistants, Table 11). Nurses are also scarce: one per 3062 
people. These staffing levels of doctors and nurses are respectively 90% and 67% below 
WHO recommendations to have 20 doctors and 100 nurses per 100 000 population.35 Staff 
have a preference to work in (semi-) urban areas, and there is therefore a considerable 
disparity in staffing levels between rural and urban areas.
Table 11. Important cadres in the Malawi Health System
Medical Doctors (master level)
Clinical Officers (degree level)
Medical Assistants (certificate level)
Registered Nurse (degree level)
Pharmacist (degree level)
Pharmacy Technician (diploma level)
Staff are centrally allocated to the different districts. DHOs may influence secondary working 
conditions (hardship packages, transport allowances, et cetera) in order to retain staff and 
deploy them to rural health centres. There are significant differences between DHOs in how 
successfully these strategies are applied. 
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Despite the launching of the Emergency Human Resource Plan in 2004 and improvements 
reported during national SWAp revisions, there is little improvement visible on the ground, 
particularly in peripheral areas (Table 12). Malamulo is better staffed than other facilities, 
with four medical doctors and four senior clinical officers. It also receives many Clinical 
Officer, Medical Assistant and nursing students helping out as part of their study internships. 
Interestingly, CHAM facilities compete with each other for staff by providing incentives to 
top up basic salaries. 
Table 12. Vacancy levels for different cadres within MoH system.
Cadre Location Nr. end 2009 MoH 
establishment
Vacancy
Medical Doctor District Hospital 2 6 76%
Clinical Officer District Hospital 17 65 74%
Health Centres 1 23 96%
Medical 
Assistant
District Hospital 7 24 70%
Health Centres 23 46 50%
Nurse District Hospital 50 128 60%
Health Centres 42 368 89%
Community 13 12 100%
Source: Human Resource Office, Thyolo District Health Office
Remuneration, allowances and incentives
The MoH salary scale with examples of a number of cadres is shown in Table 13. MSF salaries 
tend to be two- or threefold higher for comparable positions and are adjusted to prices of 
important commodities. MSF has been criticised in the past for taking staff from the public 
health system, but is now conscious not to recruit from the public sector and has generally 
reduced its own staffing levels over the past 2-3 years. 
Table 13. MoH monthly salaries
CADRE Malawian Kwacha Euros
DMO 148 189 680
DNO 120 750 560
DEHO 81 876 380
HIV-coordinator 81 876 380
Nurse 38 554 180




Receptionist/clerk 11 409 50
Ward Attendant 11 409 50
Watchman 11 409 50
Source: Ministry of Health, 2009
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The DHMT in recent times has explored possibilities to use a rotational system for nurses and 
clinicians to temporarily man the hard-to-staff facilities. In general, it can be stated that there 
is a lack of coordination and management of human resources at district level. 
The system to supply sitting allowances for meetings and trainings has led to people 
perceiving allowances as justified top-ups to their salaries. Some staff attend meetings and 
trainings that are completely irrelevant for their daily work, aggravating absenteeism at the 
work place.
Task shifting
As a consequence of low staffing levels and the resulting high workload, task shifting to 
cadres with less formal training has been applied in Malawi, in order to ensure access to 
care. In Thyolo, this has happened especially with regard to HIV/ART care. This has made 
increased access to ART care possible, while still ensuring decent outcomes. Task shifting 
has prevented overburdening higher professional cadres such as clinical officers and nurse/
midwives that have so many other tasks including in the provision of maternal care. 
The most important challenge at district level poses the shifting of tasks to Health Surveillance 
Assistants. Their helping out at facility level has been instrumental in for instance achieving 
access to ART, but the ministry appears to increasingly restrict their activities to the community 
level. For more information about task shifting, see chapter 10 of this thesis.
Perinatal care system
The perinatal care system is organized in different levels. Every mother and newborn should 
be managed at the level of care suitable for them: at health centre (primary level), district 
hospital (secondary level) or central hospital (tertiary level). The uptake of perinatal care is 
elaborated in chapters 11 and 12 of this thesis.
In health centres, nurse-midwives are responsible for perinatal care. At the district hospital, 
nurse-midwives also provide most of the daily care. In addition, clinical officers perform ward 
rounds in the maternity ward and infrequent rounds in labour ward. They are also called in 
case of complications. Expatriate medical doctors with experience in obstetrics have been 
available in recent years. Some incubators are available in the hospital, and kangaroo care is 
encouraged for preterm newborns. Breastfeeding is widely promoted throughout the health 
system.
The top-five of reasons for referral between July 2006 and July 2008 were ‘CPD’, ‘abortion 
and associated complications’, ‘slow progress’, ‘scarred uterus’ and ‘prolonged first stage’. 
Transport and communication around urgent referrals are often problematic due to logistical 
difficulties. 
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Based on the catchment area and a 15% rate of complications requiring comprehensive 
obstetric care at a hospital, a number of expected obstetric complications per area can be 
calculated (Table 14). However, the observed referrals are well below these numbers of 
expected complications. The main reason is that many women deliver at home, or with 
assistance of a traditional birth attendant.







Chimaliro 341 176 52%
Bvumbwe 497 130 26%
Khonjeni 232 64 28%
Thekerani 170 31 18%
Mikolongwe 133 136 102%
* 15% of pregnant women in catchment area
Overall, there is little attention for psychological and social problems of women who 
sustain complications. The authors tried to integrate counselling into the postnatal visit 
recommended at six weeks for women who had experienced serious complications during 
pregnancy and childbirth in TDH, but this turned out to be difficult because staff have little 
attention for postpartum psychosocial support. 
Traditional Birth Attendants
In 2005, the Ministry presented the ‘Road map for accelerating the reduction of maternal and 
neonatal mortality and morbidity in Malawi’.36 In this road map, the plan was presented to 
change the role of Traditional Birth Attendants (TBAs) from delivery assistants to counsellors 
and points of referral into the health system. In 2007, a law that legally restricted the 
activities of TBAs was passed in parliament. 
According to this law, TBAs are no longer permitted to conduct deliveries and are obliged to 
refer pregnant woman for antenatal or intrapartum care to a formal health facility. They may 
still give advice to women on making an appropriate birth plan. Although some reportedly 
have stopped their activities, many TBAs still provide maternal care, including assistance at 
delivery. In 2009 still almost half of the estimated deliveries in Thyolo occurred outside the 
formal health system (see chapter 12). Approximately 140 TBAs are active in Thyolo. There is 
controversy among district health workers and managers as to whether working with TBAs 
should be a DHO responsibility. Some have argued that this would lead them to “continue 
the work they should not do”.
Despite some reports of TBAs accompanying women to the facility, other TBAs are 
uncomfortable to do so, fearing to be scolded by health workers at the facility, as was 
confirmed to us during several interviews. Therefore, some women who started labour at 
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the TBA but had complications have had to make their way to the facility alone. An obstetric 
audit was performed on the case of a woman who developed a ruptured uterus on the way 
between the TBA and the facility. She fortunately survived after being found by the side of 
the road.
Some community nurses have engaged in discussions with village headmen and other 
community leaders with the aim of preventing TBAs from providing obstetric care. They 
report that their efforts have met varying levels of success. Some community leaders 
expressed concerns regarding care at the health facility, describing patients being received 
poorly and ‘being shouted at’, which prevented them from encouraging their women to go 
to the facility.
A decision was made to give non-monetary incentives (salt, sugar and soap) to TBAs who 
refer pregnant women and who hand in verifiable reports on how many referrals they have 
done. At the end of 2009, twenty TBAs had handed in such reports and were provided with 
the incentives. 
In September 2010, the Government lifted what has been described as a ‘ban’ on TBAs. It 
is not yet clear to what extent TBAs will be trained or re-incorporated into the formal health 
system.37
Ministry of Health programmes
Currently, there are 42 health programmes running in Thyolo District, the most important of 
which are shown in Table 15. Some of these specifically focus on maternal and child health. 
Others have a larger or smaller component dedicated to maternal or child health care, or are 
more indirectly related to maternal and child health.
Table 15. Ministry of Health Programmes
MCH-related programmes Other health programmes impacting on MCH
Safe motherhood HIV/AIDS, HIV Testing and Counselling and ART 
Maternal and Child Health Tuberculosis
Family planning Sexually Transmitted Infections
Insecticide-Treated Nets Malaria
Post-Abortion Care Home-Based Care and Non-Communicable Diseases 
Acute Respiratory Infections Nutrition
Emergency Triage and Treatment Mental health
Integrated Management of Childhood Illness Care for Carers
PMTCT and Early Infant Diagnosis
Baby Friendly Hospital Initiative
Community Maternal and Newborn Care
Expanded Programme of Immunization





These are all vertical programmes, with a top-down approach from different departments 
within the central ministry of health, such as the Reproductive Health Unit, the HIV/AIDS 
unit and the National Tuberculosis Programme. At district level, every programme has its 
own programme coordinator who reports on specific activities. The DNO has the overall 
responsibility for reproductive health in the district and reports directly to the DHO. The 
programme coordinators report to DNO, DHO or DEHO, depending on the scope of their 
programme. How programmes are grouped together at district level and how coordinators 
liaise with each other is unclear and none of the interviewed programme coordinators was 
able to clarify this. Programme coordinators are appointed by the DHMT. Each programme 
coordinator also has many additional tasks, including clinical duties as a regular health 
worker.
A comprehensive discussion of all programmes is available on www.safemotherhood.nl.
Conclusions
Various political, socio-economic and geographical factors make the Thyolo population, 
and women in particular, susceptible to a number of health threats including HIV/AIDS, TB, 
malaria and complications from pregnancy and childbirth.
At the head of the system combating these and other health problems stand the DHO and 
the DHMT of the Ministry of Health. MSF is a major stakeholder particularly in HIV care but 
more recently also in wider support to health services in government and CHAM facilities. 
Major challenges in the district health system are a lack of human and material resources, 
difficulties with decentralized planning and problems with the organization of services. 
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To evaluate progress made at district level in Malawi towards reaching the 5th Millennium 
Development Goal, the reduction of maternal mortality. Methods: In 2006, community-
based maternal mortality in Thyolo, Malawi was calculated by applying the ‘sisterhood 
method’, a survey that relies on participants responding to basic questions about maternal 
mortality in their families. Results were compared with a 1989 sisterhood study in the same 
district. Information on facility-based maternal mortality in 2005 was extracted from district 
hospital records.
Results
The community-based maternal mortality ratio (MMR) was calculated as 558 per 100 000 
live births (95% CI 260 to 820). A comparison with the MMR from the 1989 survey (409 
per 100 000 live births) shows that maternal mortality had not declined. The hospital-based 
MMR was 994 per 100 000 live births in 2005.
Conclusion
Maternal mortality in this district has not reduced and may actually have increased. The 
threat of failure to achieve Millennium Development Goal 5 increases the moral obligation 
to improve access to quality health care.
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Introduction
Maternal mortality has been high on the global political agenda for years. The 2000 
Millennium Summit proclaimed the improvement of maternal health as the fifth Millennium 
Development Goal (MDG 5). MDG 5 was ratified by 147 world leaders who subscribed to 
the target of reducing maternal mortality by 75% by 2015 compared to the level in 1990.1 
For countries to meet this target an average decrease in the maternal mortality ratio (MMR) 
of 5.5% per year is needed.2
In order to monitor progress towards reaching MDG 5, it is essential that regions and countries 
produce accurate maternal mortality estimates. In reality, however, mortality statistics are of 
variable quality, and local figures are usually not available.2 In some areas, vital registration 
data are obtained through civil registration systems.2-4 However, in resource-poor settings 
these systems are often not available or of poor quality.4,5 
Since its introduction in the early 1990s, the sisterhood method has been applied in low-
resource settings to estimate maternal mortality.6 This technique was designed to avoid 
high costs by overcoming the need for a large sample size.7,8 The sisterhood method has 
two forms: 1. the original indirect method by which maternal mortality is derived from 
respondents’ answers to four basic questions, and 2. the direct method which is rather time-
consuming and requires a larger sample size, by which respondents are asked to provide 
more detailed answers to 11 questions pertaining to maternal mortality in their families. In 
1989, the indirect sisterhood method was applied in Thyolo District, Malawi. It revealed an 
MMR of 409 per 100 000 live births.9
This present study describes a second indirect sisterhood survey carried out in the same 
district 17 years later in order to re-calculate community-based maternal mortality. In 
addition, we determined the facility-based MMR at the local district hospital in 2005. We 
undertook this study in order to evaluate progress towards reaching MDG 5, which has been 
a national priority in Malawi. Several nationwide initiatives have been launched in the past 
to reduce maternal mortality, such as the national Safe Motherhood Task Force (1993) to 
guide programme development and its implementation, the National Strategic Plan of 1995, 
the Malawi Safe Motherhood Project 2003 and the Malawi National Road Map in 2005 for 
accelerating the reduction in maternal and newborn mortality.10-12
Materials and methods
Setting
Thyolo District is one of 12 districts in the southern region of Malawi, a low-income country 
in sub-Saharan Africa. It is a rural area that had approximately 570 000 inhabitants in 2004, 
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with an adult HIV prevalence of 21% and a fertility rate of 5.7. In 2005, around half of 
the women in Thyolo delivered their babies at a formal health facility.3 There were 3085 
deliveries in 2005 in Thyolo District Hospital, the largest public health facility in the district. 
The proportion of Malawian women delivering in formal health facilities has not noticeably 
increased in recent decades.3
Data collection and analysis
In December 2006, we conducted a household survey applying the indirect sisterhood 
method. We made use of 30 randomly selected enumeration areas throughout the district. 
These enumeration areas were determined by the National Statistical Office of Malawi 
for the national Demographic and Health Survey and were used for logistical reasons.3 13 
Each area had a population of 300-2000 people, living in a maximum of five rural villages. 
Population data and maps were available to identify relevant communities. This design was 
similar to that of the 1989 survey that included 4124 randomly selected respondents from 
different areas in the district. The interviewers were 10 nurse-midwife students who received 
dedicated training prior to the survey. All adult males and females aged 15 years or older 
were asked the following four questions: 1. how many sisters of reproductive age (born 
to the same mother) they had, 2. how many of these were alive at the time of the survey, 
3. how many had died, and 4. how many had passed away during pregnancy, childbirth 
or within 6 weeks of giving birth.6 Interviewers were asked to verify that the sum of the 
answers provided to questions 2 and 3 equalled the outcome of question 1.
For the calculation of the MMR two mathematical adjustments were carried out:
1. A correction made for the fact that respondents under the age of 25 are likely 
 to have more sisters who will reach age 15 or get married in the future. Therefore, 
 the number of respondents in the age group under the age of 25 was multiplied by 
 the average number of sisters of those in the age group above 25. This average was 
 2.29 (3410/1491), that is each respondent above the age of 25 had 2.29 sisters 
 above 15 years of age.
2. A correction made for the fact that sisters of respondents over 60 years of age may 
 be expected to have undergone a complete lifetime risk of childbirth and sisters 
 of younger respondents only part of this lifetime risk. Therefore the ‘sister units of risk 
 exposure’, the reported number of sisters who had reached the age of 15, was 
 multiplied by an adjustment factor as defined by Graham et al.6
Routinely collected hospital data concerning live births, stillbirths, neonatal deaths and 
maternal deaths in 2005 were extracted from hospital registers. All data were analysed 
using Epi-Info 6.04 and SPSS 16 software packages. The significance level was set at 5%.
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Outcomes
The indirect sisterhood method gives an estimation of maternal mortality for the 10-12 
years prior to the study, which is the median number of years since the death of deceased 
sisters6,14 Restricting the age limit of respondents would reduce this interval but increase 
the required sample size.7 Therefore, estimation of the community-based MMR in Thyolo 
District studied in 2006 relates to the period 1994-1996. The intention was to compare the 
outcome with the 1989 survey.
Results
A total of 2286 respondents (1747 females and 539 males) in 1802 households were 
interviewed and divided into 5-year age groups (table 1). The total lifetime risk of maternal 
death for a woman reaching the age of 15 was 3.2% (84/2641, or 1 in 31). The MMR was 
558 per 100 000 live births (95% CI 260 to 820) (MMR is calculated as (total lifetime risk of 
death/total fertility rate) X 100 000.)
Table 1 Outcomes of the applied indirect sisterhood method




Maternal deaths Adjustment factor Sister units of risk 
exposure
15-19 265 606 5 0.107 65
20-24 530 1212 16 0.206 249
25-29 393 737 16 0.343 253
30-34 297 652 14 0.503 328
35-39 208 559 10 0.664 371
40-44 118 264 6 0.802 212
45-49 94 213 4 0.900 192
50-54 102 252 1 0.958 241
55-59 72 180 7 0.986 177
60+ 207 553 5 1.00 553
Total 2286 3410 84 2641
In 2005, there were 3085 hospital deliveries with 2858 live births. Twenty-seven maternal 
deaths were recorded at the hospital in the same year, giving a facility-based MMR of 994 
per 100 000 live births.
The 1989 sisterhood survey in Thyolo had revealed an MMR of 409 per 100 000 live births 
with no confidence intervals specified.9 Comparing the 1989 and 2006 MMRs, we calculated 




Our findings show that the MMR in Thyolo District did not decrease significantly between 
the 1989 and 2006 surveys. This puts a gloomy light on the possibility to achieve the target 
set by MDG 5 for 2015. The MMR of 558 per 100 000 live births indicates that maternal 
health may even have worsened during the 17 years prior to this study. This is one of the first 
studies to our knowledge performed at district level echoing the recent figures from Hogan 
et al indicating that maternal mortality in Malawi increased substantially during the final 20 
years of the last century.
This increase was primarily due to a rise in HIV-related mortality.15 In addition, the deepening 
of the human resources for health crisis, partly as a result of HIV, may have contributed.16 The 
national MMRs given by Hogan et al are considerably higher (743, 1662 and 1140 per 100 
000 live births in 1990, 2000 and 2008, respectively) than those found in these sisterhood 
surveys. It has been suggested that the sisterhood technique may lead to under-estimation 
of maternal mortality as biases causing under-reporting (for instance recollection bias) may 
outweigh those leading to overestimation.14 Since our study assessed maternal mortality for 
the years 1994-1996, it is possible that in line with the trend described by Hogan et al the 
MMR increased further after 1996.
The MMR of 558 per 100 000 live births is similar to the national MMR in the 2010 
intersectional trend report that indicates a downward trend in MMR from 780 to 510 per 100 
000 live births corrected for HIV-related mortality, between 1990 and 2008.17 It is possible 
that HIV-related deaths are also under-reported in sisterhood surveys since respondents may 
not recall the pregnancy of a relative who died of AIDS (or any other condition not directly 
related to pregnancy).
Although the very high hospital-based MMR is influenced by a delay in women seeking and 
accessing the appropriate level of formal healthcare, health worker related substandard care 
at facility level was previously shown to be the most important contributor to poor maternal 
outcome.18 Health worker-related substandard care is compounded by the critical shortage 
of healthcare personnel and will have to be addressed in order to improve the credibility 
of formal obstetric services and attract more women to the facility for delivery. Regardless,
the facility-based MMR is unacceptably high.
Since the study ended several efforts have been undertaken to improve maternal health in 
the district. These efforts include: 1. investments in the quality of obstetric care by applying 
rigorous audit and feedback, 2. increasing access to antiretroviral therapy for those requiring 
it, including health staff, with district-wide coverage obtained in late 2007, 3. investments 
in health promotion, infrastructure and training of staff in peripheral sites throughout 
the district, and 4. the implementation of culturally-sensitive non-monetary incentives to 
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attract women to the facility for delivery alongside the efforts to improve quality.19-22 These 
healthcare-related initiatives to help reduce maternal mortality should be complemented by 
efforts to empower women and relieve poverty.
Another sisterhood survey in 10-12 years is indicated to determine whether the initiatives 
have been successful in reducing maternal mortality. For the moment, the situation looks 
grim. The threatening failure to achieve MDG 5 should not lead to complacency. Rather, this 
failure carries with it the moral obligation to intensify the fight against maternal mortality.
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To improve obstetric care and reduce the incidence of uterine rupture through the use of 
audits.
Methods
Data were collected from medical records and from questioning women who sustained 
uterine rupture over a 12-month period in Thyolo District Hospital, Malawi. Audit sessions 
were performed every 2–3 weeks for the first 3 months with relevant members of the 
hospital staff, after which an extended audit was held with input from two external expert 
obstetricians. Cases were also audited by the principal investigator for delays in referral, 
diagnosis, and treatment.
Results
Thirty-five cases of uterine rupture were diagnosed at the facility during the study period. 
Sixteen ruptures were diagnosed during the first 3 months, an incidence of 19.2 per 1000 
deliveries. Following audit and implementation of recommendations, the incidence of 
uterine rupture decreased by 68% (OR 0.32; 95% CI, 0.16–0.63) to 6.1 per 1000 deliveries 
over the next 9 months. The overall case fatality rate was 11.4%, and the perinatal mortality 
rate was 829 per 1000 live births.
Conclusions
Audit is an inexpensive, appropriate, and effective intervention to improve the quality of 
facility-based maternal care and decrease the incidence of uterine rupture in low-resource 
settings. Ensuring constructive self-criticism, continuous professional learning, and good 




Uterine rupture is a serious complication of labor, causing maternal and fetal morbidity and 
mortality around the globe, although much more frequently in low-income countries.1,2 A 
WHO systematic review of maternal mortality and morbidity in 2005 showed large differences 
in the incidence of uterine rupture among countries. In high-income countries the incidence 
of uterine rupture was approximately 1% in women with a history of cesarean delivery, 
and less than 1 per 10 000 in women with an unscarred uterus.1 A recent nationwide 
prospective cohort study in the Netherlands confirmed the rarity of uterine rupture in a high-
income country setting. The overall incidence was 6.1 per 10 000 deliveries 3, most of which 
(86.7%) occurred in women with a history of cesarean delivery.4
In low-income countries, however, uterine rupture was found to be a far more common 
problem, with overall rates ranging between 0.1% and 1% of all births.1 The lack of 
differentiation of uterine rupture in women with and without a history of cesarean delivery 
is the most important shortcoming of the available data. In studies from Nigeria, Ghana, 
Ethiopia, and Bangladesh, about 75% of cases of uterine rupture occurred in women with 
an unscarred uterus, with obstructed labor being the most common cause.5–7 Case fatality 
rates ranged between 1% and 13% and perinatal mortality between 74% and 92%.1 Few 
studies have been done in rural areas of Sub-Saharan Africa, and most data are from urban 
centers, where the incidence of uterine rupture may be lower because services are more 
readily accessible.6,8–11
In Thyolo district, Malawi, which is the setting of the present study, 23% of women deliver 
at the district hospital and 32% in public health centers. Adding women who deliver in the 
mission hospital and private clinics raises the total to 58.7% of deliveries in the district with 
the help of a skilled birth attendant. Before the onset of this study, uterine rupture occurred 
approximately once every week in Thyolo District Hospital, but accurate numbers are not 
available owing to inadequate hospital records (personal communication from district health 
officer and maternity staff). This reflects the situation of an overburdened health facility 
where documentation is not a priority.12 The incidence of uterine rupture is unknown among 
those who do not reach a health facility.13
The purpose of the present study was to improve obstetric care and to reduce the incidence 
of uterine rupture in Thyolo District Hospital. We performed an audit to identify the incidence 




Thyolo District Hospital is located in southern Malawi, a low income country classified by 
the UN as “least developed”.15 The government hospital serves an area of approximately 
600 000 inhabitants. Around 3500 deliveries are conducted in the facility every year, under 
supervision of midwives and clinical officers, a cadre of “non-physician clinicians” in Malawi. 
Due to a massive shortage of conventionally trained medical doctors, clinical officers perform 
the bulk of surgery in the hospital, including cesarean delivery.16 In recent years, doctor 
vacancies been filled by one or two volunteer expatriate general physicians with experience 
in obstetrics.17 They are available for consultation and major surgery. Services in Thyolo 
District Hospital are provided free of charge.
Study participants
This enquiry into uterine rupture is part of a larger 2-year study of severe acute maternal 
morbidity and maternal mortality (“4M-study”) in the hospital, which surveys all cases of 
mortality and severe morbidity, including uterine rupture. Other inclusion criteria to the 
4M-study are adapted from similar international studies and include eclampsia, major 
hemorrhage (estimated blood loss > 1 liter, or hemoglobin < 6.0 g/dL, or blood transfusion 
> 1 pint after acute blood loss) and severe infection (puerperal sepsis, bacterial meningitis, 
or other infection which is severe according to the clinician).3,18–20
We included all cases of uterine rupture that occurred in the 12-month period from 20 
August 2007 to 20 August 2008. We defined uterine rupture as the occurrence of clinical 
symptoms (pain, fetal distress, acute loss of contractions, hemorrhage) or intrauterine fetal 
death that led to laparotomy, at which the diagnosis of uterine rupture was confirmed; 
or laparotomy for uterine rupture after vaginal birth.4 To this definition we added rupture 
confirmed by autopsy or clinical symptoms with a high suspicion of rupture in case of death. 
Obstructed labor was defined as a delay in dilation of the cervix and descent of the fetal head 
during the active phase of labor with good uterine contractions, exceeding the commonly 
cited time limit of 12 hours in the active phase of labor.21,22
Data collection
Data were collected as cases occurred; data were extracted from all available medical records 
on discharge, which included the prenatal register, partograph, and case file. After giving 
informed consent, the women or their guardians were asked to respond to a questionnaire. 
None of the women refused to give consent.
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We recorded maternal characteristics (age, parity, level of completed education, 
employment, employment of partner, household income, HIV-serostatus); obstetric history 
(previous cesarean delivery); data on pregnancy and delivery (wanted pregnancy, planned 
pregnancy, prenatal visits, prenatal hemoglobin measurement, involvement of traditional 
birth attendant, involvement of health center, obstructed labor, operation type); maternal 
mortality; and perinatal mortality. Data were entered in Microsoft Excel and analyzed with 
Epi Info version 3.4.3 (CDC, Atlanta, GA, USA).
Audit
Audit sessions with members of the hospital staff were performed once in every 2–3 weeks 
for 3 months from the start of the study period. In total, 5 audit sessions were held and at 
every session, at least one member of the hospital management, one medical officer, one 
clinical officer, and one nurse/midwife or medical assistant were present. All staff members 
involved in maternity care were also invited to take part in the audit panel and usually many 
of them attended. Cases selected for audit were those that appeared to be of particular 
educational value to the primary investigator or any other hospital staff member.
The standards against which substandard care was measured were district health office 
protocols on prolonged labor, preoperative and postoperative management; transport 
protocols; and referral standards for health centers. These protocols generally follow WHO 
recommendations.23,24 District health care was defined as substandard if at least half of the 
members of the audit panel independently assessed it as failing to meet these standards. 
The panel was requested to assess delays in referral, diagnosis, and treatment, as well as the 
quality of record keeping and to recommend improvements where substandard care was 
identified.
An extended audit and teaching session was held toward the end of the 3 months with 
internal staff and two obstetricians from teaching hospitals in Lilongwe, Malawi and Leiden, 
The Netherlands. A number of cases were again discussed, problems in service delivery 
were identified, and recommendations were made for improving care. A separate training 
session for midwives was also organized in the same week with the help of Médecins Sans 
Frontières/Belgium, Malawi mission, Thyolo project. Topics included the correct use of the 
partograph, and the identification of prolonged labor and risk factors for uterine rupture.
In addition, several health centers that had referred patients with uterine rupture were 
visited around the same time. Referred cases were discussed with health center staff and 
gaps in service delivery were identified, such as inadequate documentation, lack of active 
management of labor, and late recognition of risk factors. Traditional birth attendants 
throughout the district were given training as part of a national program on how to 
recognize danger signs of difficult delivery. Finally, the transport system between health 
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centers and the district hospital was addressed by the District Health Management Team. 
Maternity cases were prioritized and an extra ambulance was made available for emergency 
duties during nights and weekends.
Each case was also examined for delays in referral, diagnosis, and treatment by the primary 
investigator. All cases were regarded to have occurred within our facility if the diagnosis of 
uterine rupture had not been made upon admission. Recommendations for improvement of 
care arising from the above audit processes were implemented after approval by the hospital 
management.
Results
Table 1 shows the characteristics of all 35 cases of uterine rupture during the study period.
Median parity of the women was 3 (range, 0–7), mean age was 27.4 years (range, 18–40 
years), and two-thirds were living below the poverty line of US $2 per day. The HIV-prevalence 
was 26%. Eleven of 29 pregnancies (38%) were unplanned and 8 (23%) were unwanted.
During the first 3 months of study, 16 cases of ruptured uterus occurred in 833 deliveries, an 
incidence of 19.2 per 1000. Nine of the 16 ruptures occurred after the woman was admitted, 
5 in women with an unscarred uterus and 4 in those with a history of cesarean delivery. The 
other ruptures occurred in unscarred uteri prior to hospital arrival. These numbers have been 
converted to incidence per 1000 deliveries in Fig. 1.
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population, % [95% CI]
Patient Age (mean 27.4 y) <20 3 (9) 31.3
b (combined)
20–25 6 (17)
25–30 15 (43) 30.7
b
>30 10 (29) 27b
Unknown 1 (3) –
HIV-positive Yes 9 (26) 23.1
c
No 23 (66) n/a
Unknown 3 (9) n/a
Previous cesarean delivery Yes 9 (26) 6.6
b
No 26 (74) 93.4
b
Pregnancy Attitudes to pregnancy Wanted and planned 18 (51) n/a
Wanted and unplanned 3 (9) n/a
Unwanted 8 (23) n/a
Unknown 6 (17) n/a
Parity 0 1 (3) n/a
1–3 22 (63) n/a
4 5 (14) n/a
≥ 5 7 (20) n/a
Prenatal hemoglobin measurement Yes 6 (17) 35.3
b [29.8–41.1]
No 25 (71) n/a
Unknown 4 (11) n/a
Delivery Obstructed labor Yes 27 (77) n/a
No 8 (23) n/a
TBA involved in care during labor Yes 10 (29) 21.3
b [16.8–26.4]
No 25 (71) 78.7
b
Health center involved Yes 22 (63) 32b [26.8–37.6]
No 13 (37) 68
b
Type of operation Emergency hysterectomy 12 (34) n/a
Repair with tubal ligation 10 (29) n/a
Repair without tubal ligation 11 (31) n/a
Died before theatre 2 (6) n/a
Outcome Maternal mortality 4 (11) n/a
Perinatal mortality 29 (83) n/a
Abbreviations: TBA, traditional birth attendant; n/a, not available.
a Values may not add up to 100% because of rounding.
b Data taken from baseline report for The Community-Based Maternal and Newborn Care Learning Programme, March 
 2008.
c Data taken from the Malawi Demographic and Health Survey 2004 for the general female population, not available 
 for maternal population.
72 Chapter 4
Figure 1. Incidence and type of uterine rupture before and after audit in Thyolo District Hospital. Key: Black: ruptures that 
occurred after hospital admission in previously unscarred uteri; Grey: ruptures that occurred after hospital admission in 
previously scarred uteri; White: ruptures that occurred before hospital admission in previously unscarred uteri. There were 
no ruptures in scarred uteri before hospital admission.
During the first 3 months of the study, 7 cases were audited by hospital staff, 4 of which 
ruptured in hospital. In all 4 cases, care at hospital level was assessed to be substandard 
according to the district health protocols. Of the 3 audited ruptures that occurred outside 
hospital, the assessors identified substandard hospital management of the complication in 2 
cases. An example of one case is described below.
Example
A 25-year-old woman was admitted to Thyolo District Hospital. She was G4P3, 2 of her 
children were alive, 1 infant had died from malaria. The woman had dropped out from 
primary school, was HIV-negative and had previously been healthy. All 3 deliveries had been 
spontaneous. Her pregnancy was wanted and planned. She had attended the prenatal clinic 
twice during pregnancy; hemoglobin had been measured during the third trimester at 10.8 
g/dL.
At 2:45 AM she was seen by a nurse/midwife in the labor ward. She reported that heavy 
labor pains had started at 6:00 PM the day before. She denied that she had visited a 
traditional birth attendant or a health center before arrival. The midwife examined her and 
found the cervix to be 9 cm dilated with moderate contractions. She artificially ruptured the 
membranes, the liquor was clear. Fetal heart tones were heard and were regular.
At 6:00 AM, the midwife decided to start oxytocin (2.5 U in a pint of 5% glucose at an 
undocumented rate). By that time the cervix was fully dilated. At 6:45 AM the action line for 
multigravida on the partograph was crossed and she informed a clinical officer, who came to 
assess the patient at 9:15 AM, 2.5 hours later. By that time the woman had gone into shock 
and the clinician diagnosed uterine rupture. He consulted the medical officer on duty, who 
performed an emergency laparotomy. At 10:20 AM a fresh stillbirth weighing 4.4 kg was 
extracted, a large posterior rupture was found and subtotal hysterectomy was performed.27 
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The woman was transfused 2 pints of whole blood preoperatively. Postoperatively she 
recovered well and was discharged on the ninth day post partum. The case was discussed 
with an audit panel of hospital staff who unanimously agreed that rupture had been caused 
by major substandard care in hospital. Identified substandard care factors were: 1. poor 
assessment of potential risk factors by the midwife: prolonged labor in a multipara; 2. 
incorrect indication for oxytocin after 12 hours of active labor; 3. midwife giving oxytocin 
without consulting a clinician; 4. inadequate case filing of labor management; 5. failure of 
the clinical officer to assess the woman in due time (2.5 hours); and 6. a delay in starting 
surgery of almost an hour. A hospital protocol for augmentation of labor was developed. 
The midwife and clinician in question were briefed on the findings. The midwife attended 
training organized on the use of the partograph and the identification of prolonged labor. 
Table 2 shows the main reasons for substandard care identified by hospital staff and Table 
3 shows the recommendations that were implemented following the audit processes. After 
implementation of the audit recommendations, 19 ruptures out of 3099 deliveries occurred 
over the following 9 months, or 6.1 per 1000 deliveries (Fig. 1). This represented a reduction 
of 68% in the incidence of ruptures compared with the pre-audit period of 3 months (OR 
0.32; 95% CI, 0.16–0.63). Eleven of these ruptures occurred after admission, 4 of which 
were uterine scar ruptures. None of the 8 ruptures diagnosed on admission occurred in 
scarred uteri. There were no ruptures in scarred uteri before hospital admission. In the 
9-month period after implementation of the recommendations, only 2 uterine ruptures 
were audited, and the focus shifted to other complications. In general, compliance with the 
current hospital protocols improved. Four maternal deaths and 29 perinatal deaths yielded 
a case fatality rate of 11.4% and a perinatal mortality rate of 829 per 1000 live births; 74% 
of ruptures occurred in unscarred uteri.
Table 2 Important reasons for substandard care identified by hospital staff.
Hospital 1.  Delay in recognizing prolonged labor because of poor follow-up of laboring women and delayed action 
to findings recorded in the partograph, especially in association with other risk factors for uterine 
rupture (grand multiparity, previous cesarean delivery) [identified in 4 out of 4 cases that occurred during 
admission].
2.  Poor case filing of delivery management, especially in case of augmented labor and other risk factors [in 
3 out of 4 cases]
3.  Delay in providing adequate treatment after a diagnosis of uterine rupture [in 2 out of 4 cases]. Decision-
to-operation interval of all cases combined averaged 96 minutes.
4.  Inadequate preoperative resuscitation (timely acquirement of intravenous access with giving of 
intravenous fluids) [in 2 out of 4 cases]
Health 
center
1.  Lack of documentation of management [identified in 3 out of 3 cases that occurred before admission in 
hospital]
2. Delay in decision to refer [in 2 out of 3 cases]
Transport Delay of ambulance to arrive at health center, after health center staff had called for one [in 2 out of 3 
cases]
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Table 3 Recommendations for improvement of care put forward by hospital staff and implemented toward the end of 
the first 3 months.
1.Organize a more elaborate audit session with external experts.
2. Organize teaching by external experts.
3. Organize training for midwives on the partograph, prolonged labor, and ruptured uterus.
4. Increase supervision of higher cadres of staff on labor management and proper documentation by lower cadres.
5. Organize a session for theater staff with the intention to reduce delays and improve surgical care.
6. Arrange follow-up visits to health centers that had referred cases of uterine rupture.
7. Organize a meeting between district health management and transport management to decide on solutions to reduce 
transport delays.
8. Implementation of the WHO protocol for augmentation of labor in the hospital.20
Discussion
The present study shows that audit of uterine ruptures is a useful tool to rapidly improve 
quality of care in a district hospital setting with a very high incidence of uterine rupture. The 
incidence of rupture reported in the first 3 months of the study has not often been reported 
in the literature.1,8–11,28 However, it is unclear whether the incidence rate was a continuation 
of previous high trends in our facility because recording of uterine rupture before the advent 
of the “4M-study” was inadequate. Case fatality and perinatal mortality rates in our cohort 
were comparable with other studies in resource-poor settings.1,5 The number of deliveries 
per month increased throughout the 1-year study period, probably because of simultaneous 
initiatives to encourage hospital deliveries.
According to hospital staff, uterine rupture has long been a neglected problem in Thyolo 
district, yet the reasons for its persistently high incidence have never been systematically 
described. The high prevalence of malnutrition in the district increases the baseline risk of 
complications of labor due to stunted growth and smaller pelvic size.29–31 Poor contraceptive 
use (22%) by women in the district31, and a high incidence in this study (31%) of ruptures 
in unwanted pregnancies, confirms the importance of promoting family planning in Thyolo.1
Thaddeus and Maine13 have classified delays leading to maternal mortality into 3 phases: 
delays at home before a decision is made to seek health care; delays in reaching the 
appropriate level of care; and delays in adequate management after arrival at the health 
facility. Using this approach, a number of factors can be identified that may lead to the high 
incidence of uterine rupture in Thyolo district.
Factors that may delay seeking treatment include a high female illiteracy rate (51.6%)32, low 
social status21,22,33, and cultural norms that make it more acceptable for women to deliver 
at home than in a health facility.33 Delays in reaching the appropriate level of care may 
be due to travel costs and deficiencies in transport and referral systems13,32,33, and factors 
delaying adequate management at the health facility are the shortage of qualified health 
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staff16,32, the performance of available staff14, and the scarcity of blood for transfusion.34 We 
hope that addressing these short-comings and thus reducing delays in referral and obstetric 
management will also reduce delays in women in labor seeking health care.35
One reason why audit may be effective is that health workers are stimulated to provide 
better care when they know that they are being monitored, independent of the educational 
value of audit sessions or the implemented policy changes.36 This “watchdog function” 
may be especially important in settings where legal consequences for clinical mistakes are 
uncommon.14,37,38 However, adverse effects of audit on staff motivation and cohesion have 
also been reported.14,39 Although we did not specifically study the perceptions of audit by 
our staff, our experience certainly does not confirm these adverse effects. Audits in our 
hospital were well attended and much appreciated by all cadres of staff. The organizers of 
audit sessions tried to ensure open and constructive discussions, and to present audit as a 
learning experience, rather than as an opportunity to blame one another. Self-criticism from 
different cadres of staff was encouraged and respected.
Second, audit may enhance continuous professional development in cadres of staff that 
have had relatively little formal obstetric training owing to short training programs designed 
to rapidly increase numbers of health staff.38 This is especially relevant in areas such as our 
district, with a shortage of human resources that requires more technically complicated 
work to be done by lower cadres of staff.16,38
A third reason for the success of the Thyolo audit may be that audit sessions were also 
attended by district health managers. Their participation in the audit process made them 
aware of some of the challenges in the functioning of the district’s health system and 
allowed them to take appropriate action.
One important factor in substandard care, which has proven difficult to address, is the 
limited availability of blood. On average, women in our cohort received just over 1 pint of 
blood—inadequate to correct severe anemia. In one of the 4 maternal deaths, lack of blood 
for transfusion was a major contributing factor.
Audit is an inexpensive and simple intervention, requiring little technology14,37,38, and 
is therefore an ideal method for health workers in resource-poor settings. By improving 
facility care through audit, health workers have the potential to help meet the targets set by 
Millennium Development Goals 4 (the reduction of child mortality) and 5 (the reduction of 
maternal mortality).40 A consequence of improved facility care could be more births attended 
by skilled health workers, as it becomes a more attractive option for pregnant women in the 
district.13,29,34,40
The improvement of hospital care, however, should not be the only step in attempting to 
reduce the incidence of ruptured uterus in any given population. Community sensitization to 
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influence health-seeking behavior of women and guardians is also necessary [40–42]. More 
specifically, health education provided to women and traditional birth attendants on danger 
signs during pregnancy and delivery, and encouraging women in the community to prepare 
for birth by making a birth plan, can be effective measures, which we seek to implement in 
the district.43
It is the duty of the district management team to ensure access to safe delivery for all women 
in the area it serves.44 Increased access to safe obstetric care is an essential element of the 
right to health 45, and any occurrence of uterine rupture due to obstructed labor, especially 
when rupture occurs within a health facility, is a violation of this right.
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Critical incident audit and feedback are recommended interventions to improve the 
quality of obstetric care. To evaluate the effect of audit at district level in Thyolo, Malawi, 
we assessed the incidence of facility-based severe maternal complications (severe acute 
maternal morbidity (SAMM) and maternal mortality) during two years of audit and 
feedback.
Methodology/Principal Findings
Between September 2007 and September 2009, we included all cases of maternal mortality 
and SAMM that occurred in Thyolo District Hospital, the main referral facility in the area, 
using validated disease-specific criteria. During two to three-weekly audit sessions, health 
workers and managers identified substandard care factors. Resulting recommendations 
were implemented and followed up. Feedback was given during subsequent sessions. A 
linear regression analysis was performed on facility-based severe maternal complications. 
During the two-year study period, 386 women were included: 46 died and 340 sustained 
SAMM, giving a case fatality rate of 11.9%. Forty-five cases out of the 386 inclusions were 
audited in plenary with hospital staff. There was a reduction of 3.1 women with severe 
maternal complications per 1000 deliveries in the district health facilities, from 13.5 per 
1000 deliveries in the beginning to 10.4 per 1000 deliveries at the end of the study 
period. The incidence of uterine rupture and major obstetric hemorrhage reduced 
considerably (from 3.5 to 0.2 and from 5.9 to 2.6 per 1000 facility deliveries respectively).
Conclusions
Our findings indicate that audit and feedback have the potential to reduce serious 
maternal complications including maternal mortality. Complications like major 
hemorrhage and uterine rupture that require relatively straightforward intrapartum 
emergency management are easier to reduce than those which require uptake of 
improved antenatal care (eclampsia) or timely intravenous medication or HIV-treatment 
(peripartum infections).
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Introduction
Despite countless conferences and policy documents, an unacceptably high number of 
women does not survive childbirth in many low-income countries, particularly in sub-Saharan 
Africa.1 Women die at home because of delay in the decision to seek care (‘phase-I delay’), 
or during transport to the appropriate level of health facility (‘phase-II delay’). Moreover, 
even if women make it to the appropriate level of care in time, the often considerable 
time elapse until onset of correct treatment (‘phase-III delay’) leads to mortality or serious 
morbidity.2
In order to improve obstetric care and reduce delay, critical incident audit and feedback 
have been recommended by the World Health Organization (WHO) and other institutions.3,4 
Audit can be defined as any summary of clinical performance of health care over a specified 
period of time, and is commonly used to identify substandard care factors including 
modifiable behaviors of health professionals.4 Combined with effective feedback to these 
professionals and other stakeholders, audit is suggested as a potentially useful strategy to 
improve health care delivery.4,5
Maternal and perinatal mortality reviews are currently applied in many institutions around 
the globe.4 Audit of severe acute maternal morbidity (SAMM) is increasingly perceived as 
a useful complementary.6 However, despite their widespread institutionalization, empirical 
evidence for benefits of audit and feedback remains limited.4,5
Especially in low-resource countries, which carry by far the highest burden of maternal 
mortality and morbidity, the effects of audit are poorly understood.4 In Malawi, where the 
maternal mortality ratio stood at a devastating 1,140 per 100,000 live births in 20081, only 
one observational study suggested that audit may have contributed to a modest reduction 
in facility-based maternal mortality in three districts over a three-year period between 2005 
and 2007.7
In Thyolo District, Malawi, systematic audit and feedback started being performed in 
August 2007. Evaluation of one-year audit results showed a reduction in the incidence 
of uterine rupture at district hospital level by 68% (from 19.2 to 6.1 per 1000 deliveries; 
OR 0.32, 95% CI: 0.16–0.63).8 Following this positive outcome, we sought to examine 
whether this achievement had been sustained and quantify the effect of audit on overall 
district-wide facility-based maternal health outcomes over a longer period of time. This 
evaluation became even more important in light of a considerable increase in intrapartum 
care provided in district health facilities during the study period, putting the quality of care 
in these under-resourced sites to an additional test.9 Therefore, we undertook this study to 
evaluate changes in incidence of facility-based maternal mortality and SAMM during a two-




This was a facility-based prospective cohort study.
Study period and setting
From September 1st, 2007, to September 1st, 2009, this study was performed in Thyolo 
District, a predominantly rural area in Southern Malawi, a very low income country in sub-
Saharan Africa. The district had a population of 587 455 in 2008 and an HIV-prevalence 
rate of 21% in 2004.12 
The publicly-funded Thyolo District Hospital is the largest health facility and most important 
secondary referral center in the area; 4363 deliveries were conducted in the facility in 
2008. During the same year, an additional 11 556 health facility deliveries took place in 
28 smaller government, mission and private facilities throughout the district, adding up to 
a total of 15 919 facility deliveries, almost 55% of the estimated 29 400 deliveries in the 
district that year (based on a birth rate of 50%).13 Between 2007 and 2009 the number of 
women delivering at a health facility steadily increased, probably due to the provision of 
culturally-sensitive non-monetary incentives. The increase was largest in peripheral primary 
care centers compared to the semi-urban district hospital (94% versus 38% in two years). 
The increase in the district hospital could be attributed primarily to increased referrals from 
peripheral sites.9 
Due to a very low number of physicians in the district, clinical officers –a cadre of ‘‘non-
physician clinicians’’ perform the bulk of clinical work, including major surgery such as 
caesarean section.14 With limited availability of registered nurse/midwives, their workload is 
high and most deliveries are conducted by lower nursing cadres. These clinical and nursing 
cadres with less professional training have expressed particular interest in continuous 
professional development at the workplace such as provided by audit and feedback 
sessions.15
Study participants
We included all cases of maternal mortality and SAMM that occurred in any of the district 
health facilities into the study which was labeled ‘‘4M-study’’: maternal mortality and 
morbidity in Thyolo District. All mortality and morbidity cases were included regardless 
of additional maternal or gestational factors (e.g. underlying condition of the mother, 
gestational age at the time of the complication, multiple gestation etc.).
We used the definition of maternal mortality as given in the 10th version of the International 
Classification of Diseases: the death of a woman while pregnant or within 42 days of 
termination of pregnancy, irrespective of the duration and site of the pregnancy, from any 
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cause related to or aggravated by the pregnancy or its management but not from accidental 
or incidental causes.16
At present, there is no universally accepted case definition of SAMM.17,18 In the literature, 
three types of inclusion criteria for SAMM are reported: 1. organ-system failure based 
criteria; 2. management-based criteria (e.g. emergency hysterectomy and/or admission 
into an intensive care unit); 3. disease-specific criteria.17,19–23 The WHO is in the process 
of comparing these three types of criteria for SAMM in order to arrive at a universally 
acceptable definition.24 In Malawian district hospitals without intensive care units or extensive 
diagnostic capacity, disease-specific criteria are considered to be the most convenient and 
comprehensive.17 
Therefore, we chose disease-specific criteria and included pregnant and recently delivered 
women up to 6 weeks postpartum with one or more of the following entities:
1. uterine rupture, defined as the occurrence of clinical symptoms (pain, fetal distress, acute 
loss of contractions, hemorrhage) or intrauterine fetal death that led to laparot- omy, 
at which the diagnosis was confirmed, or laparotomy for uterine rupture after vaginal 
birth4; to this definition we added rupture confirmed by autopsy or clinical symptoms 
with a high suspicion of rupture in case of death;
2. eclampsia or severe pre-eclampsia, defined as any case of preeclampsie with a maternal 
indication for termination of pregnancy;
3. major obstetric hemorrhage (including hemorrhage from complicated abortions and 
ectopic pregnancies) defined as a fulfilled need for transfusion of at least two units of 
450 milliliters of whole blood (we adjusted the commonly cited criterion of four units 
because of scarcity of blood for transfusion in the local setting) or a hemoglobin level 
below 6 g/dl measured after vaginal bleeding or an estimated blood loss of more than 1 
liter;
4. severe obstetric and non-obstetric peripartum infections, defined as all infections for 
which intravenous antibiotics or intravenous anti-malarials were prescribed or surgical 
treatment was performed, as well as neoplasms resulting primarily from HIV-infection 
(e.g. Kaposi’s sarcoma and HIV-associated lymphoma);
5. any other complication the clinician considered severe, with the qualification ‘severe’ 
confirmed by at least two senior clinicians.
These criteria were modified for the local setting from similar international studies.21,23–26
Data collection and analysis
Patients were identified and included into the study by clinicians and nurses who received 
assistance from medical students from Leiden University, the Netherlands, during daily ward 
rounds in the obstetric department and thrice-weekly rounds in the women’s medical and 
surgical wards. Each inclusion was also verified with a senior clinician. Upon discharge 
84 Chapter 5
or upon confirmation of death of any hospitalized patient, medical records (antenatal 
card, labor graph and medical case file) of each woman were again screened for relevant 
diagnoses according to SAMM criteria. Staff responsible for including women into the study 
were unaware of the specific objective to evaluate overall trends in maternal outcome.
We postulated that cases seen at the district hospital (the main referral institution for 
primary level facilities in the district) comprised the overwhelming majority of SAMM and 
maternal mortality cases occurring in district health facilities. According to district health 
protocols, all women with severe maternal complications should be referred to secondary 
level for appropriate observation and treatment. In order to justify our hypothesis and 
control for underreporting at primary care level, we searched records of ten smaller primary 
care centers for cases fitting inclusion criteria at the end of the study period. We were not 
able to identify any further inclusions from records in these facilities other than cases that 
had been referred to the district hospital and that had already been included into the study 
at that level.
All relevant data were entered into a Microsoft Excel database and, based on the assumption 
that audit and feedback would account for a decrease in maternal complications, linear 
regression analyses were performed with IBMH SPSSH Statistics 17.0 software package 
with ‘‘quarter’’ as independent variable, and maternal complications, maternal mortality 
and SAMM per 1000 deliveries per quarter as dependent variables. We also assessed trends 
for each individual SAMM diagnosis and for the number of HIV-positive women included 
into the study.
Audit
Audit sessions were held every two to three weeks, involving members of each cadre 
of clinical staff, as well as members of the District Health Management Team. External 
gynecologist-obstetricians were occasionally invited to join for audit. During audit sessions, 
cases of maternal mortality and SAMM were presented by hospital staff on a rotational 
basis and discussed by all available health workers and managers, usually between 30 and 
45 staff. The hospital team of clinicians and nurses who were taking part in the audit 
sessions and assessed clinical care remained almost unchanged throughout the two-year 
study period. Those responsible for supporting departments such as the pharmacy and the 
transport system joined from time to time. Intention was to evaluate all cases which senior 
clinicians or audit organizers considered to be of educational value. Occasionally, audits 
were also held at smaller peripheral health centers.
The benchmark against which substandard care was measured were national and district 
health office protocols, as well as WHO-protocols on all relevant conditions.27,28 If health 
workers identified substandard care factors, they were asked to recommend measures for 
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improvement. Implementation of these recommendations, depending on the nature of 
each suggested measure, was performed by the management team as well as by individual 
professionals. Evaluation of these initiatives took place on a regular basis during subsequent 
audit sessions.
Results
During the two-year study period, 386 women with serious pregnancy-related complications 
presented to the district hospital: 46 women died and 340 sustained SAMM, giving a case 
fatality rate of 11.9% (46 out of 386 cases) and a morbidity/mortality ratio of 7.4. In the 
340 women who sustained SAMM (101 (30%) of whom were HIV-positive), 375 SAMM 
diagnoses were made: 31 (8.3%) of these women had two inclusion diagnoses, and two 
women had three. These 375 SAMM diagnoses were comprised of: 119 (32%) severe 
infections or HIV-related complications, 119 (32%) cases of major obstetric hemorrhage, 75 
(20%) cases of eclampsia or severe pre-eclampsia, 43 (11%) uterine ruptures, and 19 (5%) 
other severe maternal complications according to the clinician (Figure 1, Box S1).
Figure 1. Diagnoses comprising SAMM; n = 375.
Of the 119 women with infection-related morbidity (55 (46%) of whom were HIV-positive), 
81 had an obstetric infection (36 (44%) HIV-positive), 37 a non-obstetric infection (18 
(49%) HIV-positive) and one was diagnosed with HIV-related Kaposi ’s sarcoma. Of the 119 
cases of major obstetric hemorrhage, eight (7%) were caused by ectopic pregnancies and 
seven (6%) by complications of abortion.
Of the 46 women who died, 23 (50%) died of infection or severe complication of HIV-
infection, ten (22%) of major obstetric hemorrhage, five (11%) of uterine rupture and three 
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(7%) of eclampsia. Two died of other causes (sudden cardiac arrest during caesarean section 
and hepatocellular carcinoma) and in three cases the cause of death remained unclear 
(Figure 2). Of all 46 women who died, 19 (41%) were HIV-positive. Of the 23 women who 
died from infectious causes, eight (35%) had obstetric infections of whom four were HIV-
positive, two HIV-negative and two had an unknown HIV-status. Thirteen (57%) women 
died from non-obstetric infections (of whom nine women were HIV-positive, three HIV-
negative and one had an unknown HIV-status) and two from HIV-related Kaposi ’s sarcoma.
Case fatality rates were 16% (23/142) for severe infection (9% for obstetric infection 
and 26% for non-obstetric infection), 10% for uterine rupture, 8% for major obstetric 
hemorrhage, 4% for (severe pre-) eclampsia. In HIV-positive women who sustained infection, 
the case fatality rates were 10% for obstetric infection (4/40) and 33% for non-obstetric 
infection (9/27).
Figure 2. Maternal mortality and associated causes; n = 46.
In total, 45 cases were audited in plenary with hospital staff: 24 cases of maternal mortality 
and 21 cases of SAMM. Practically all hospital clinicians (medical doctors and clinical officers) 
and nurses had themselves been involved in the management of at least one of the audited 
cases. In 30 cases (67%) more than half of the auditors assessed care to have been below 
acceptable standards. A selection of substandard care factors identified at health facility 
level is shown in table 1; a selection of recommendations put forward by staff in table 2.
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Table 1. Selection of substandard care factors identified.
1.  Poor monitoring of labor by nurses/midwives at all levels with inadequate use of the labor graph.
2.  Lack of clear and up-to-date protocols in health facilities.
3.  Poor following of available protocols for obstetric emergencies by nurses/midwives and clinicians in health 
center and hospital (e.g. postpartum hemorrhage, shock, eclampsia).
4.  Poor referral practices in health centers with delay in starting correct treatment, delay in obtaining 
intravenous access and fluid management, delay in calling for ambulance
5.  Poorly functioning transport system with inefficient use of ambulances.
6.  Delay at hospital level in assessing admitted emergency cases by nurses and clinicians and late arrival of 
hospital theatre staff for emergency procedures.
7.  Poor postpartum and postoperative monitoring.
Table 2. Selection of recommendations by staff.
Ad 1 Refresher training on use of labor graph and emergency obstetric care, and increased supervision of 
labor and maternity wards by senior clinicians with daily or twice daily postpartum visits to critical 
patients by senior clinician.
Ad 2 Protocols on all relevant conditions updated and clearly visible on walls of all labor wards in the district.
Ad 3 Regular bed-side and classroom teaching to clinical officers and nurses/midwives on relevant subjects 
including emergency care by medical doctor; daily presenting of obstetric cases during morning 
handovers by clinician on night duty; follow-up charts for monitoring and treatment of eclampsia and 
severe pre-eclampsia.
Ad 4 Visits to health centers by seniors providing feedback on referral practices.
Ad 5 Increased supervision of district health management on utilization of ambulances.
Ad 6 Increased supervision by senior clinicians on standards of practice of all staff including theatre staff, 
especially during night- and weekend-call duties.
Ad 7 Daily or twice daily postpartum visits to critical patients and enhanced supervision of postnatal ward by 
medical doctor or senior clinician;
Ad all Involving partners from non-governmental organizations in maternal and newborn care.
The following actions were taken based on these recommendations: 1. formal classroom 
refresher training on labor graph use, emergency obstetric care and labor monitoring was 
given twice during the study period with assistance from Médecins Sans Frontières Belgium, 
Malawi mission, Thyolo project (MSF); a selected group of health workers attended a drill 
course in advanced life-support in obstetrics (ALSO); ward supervision by senior clinicians was 
scaled up; 2. updated and appropriate district protocols were posted in each health facility 
(where unavailable or outdated WHO-protocols were used), presence of these protocols was 
checked during quarterly supervision rounds with additional logistics and human resources 
provided by MSF; 3. regular on-job coaching was provided including bedside teachings by 
medical doctors, quality and attendance of morning handovers was enhanced, follow-up 
charts for hypertensive disorders were implemented (courtesy Dr. T. Meguid,29) and their use 
was monitored by ward supervisors; 4. if audit resulted in recommendations for the primary 
care level, the relevant health centers were visited and given direct personal feedback by 
senior health workers who were usually members of the district health management team; 
health centers were also assessed during the regular supervision rounds for appropriate 
record keeping and the availability of material resources and other requirements for 
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maternal care; 5. ambulance use became more stringently monitored, with help from MSF, 
but increasing the efficacy of the transport system remained a challenge due to regular 
breakdown of vehicles and a lack of resources for maintenance and repair; 6. standards-of-
practice were more closely monitored by senior clinicians and district health management 
and oral and written warnings were given in case of misconduct; 7. visits to critical patients 
were performed at least daily, and usually twice daily, by senior clinicians, including on 
weekend days.
Table 3 shows the number of women who died or sustained SAMM per quarter throughout 
the study period. A linear regression identified a reduction of 3.1 inclusions for severe 
maternal complications (SAMM and mortality combined) per 1000 deliveries (regression 
coefficient 20.382; p = 0.01) from 13.5 to 10.4 complications per 1000 deliveries over the 
two-year period in which 33 254 facility-deliveries occurred in the district. This means that in 
(0.5 * 3.1 * (33 254/1000) = ) 52 women severe maternal complications were averted. The 
number of HIV-positive women did not change significantly (regression coefficient 20.196; 
p = 0.254). Linear regression analyses for facility-based maternal deaths and the number of 
women with SAMM showed downward trends for both (regression coefficients 20.189 per
1000 deliveries per quarter (p = 0.07) and 20.194 per 1000 deliveries per quarter (p = 0.08) 
respectively) (Figure 3).
Figure 3. Women with severe maternal complications.
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n per 1000 n per 1000 n per 1000 n per 1000
1 2995 39 13.02 6 2.00 33 11.02 9 3.01
2 3404 40 11.75 4 1.18 36 10.58 16 4.70
3 3616 46 12.72 8 2.21 38 10.51 15 4.15
4 4078 54 13.24 8 1.96 46 11.28 23 5.64
5 4366 50 11.45 8 1.85 42 9.62 14 3.21
6 4746 52 10.96 7 1.47 45 9.48 15 3.16
7 4808 52 10.82 1 0.21 51 10.61 13 2.70
8 5241 53 10.11 4 0.76 49 9.35 15 2.86
Total 33 254 386 11.61 46 1.38 340 10.22 120 3.61
Regression coefficient, p-value -0.382, 0.01 -0.189, 0.07 -0.194, 0.08 -0.196, 0.254
The numbers of diagnoses made in each diagnostic category per quarter, combining SAMM 
and mortality, are shown in table 4. There were significant reductions in hemorrhages 
from 5.9 to 2.6 per 1000 deliveries (regression coefficient 20.411; p = 0.006) and uterine 
ruptures from 3.5 to 0.2 per 1000 deliveries (regression coefficient 20.417; p = 0.036). No 
significant trends were found for (pre-) eclampsia (regression coefficient 0.108; p = 0.330) 
or peripartum infections (regression coefficient 20.078; p = 0.62). Uterine ruptures at district 
hospital level further decreased to 3.7 per 1000 hospital deliveries (excluding deliveries at 
peripheral primary care centers) in the second year of study, from 6.1 per 1000 after audit 
in the first year and an initial pre-audit incidence of 19.2 per 1000 hospital deliveries.9









n per 1000 n per 1000 n per 1000 n per 1000
1 2995 10 3.34 17 5.68 6 2.00 14 4.67
2 3404 17 4.99 15 4.41 5 1.47 7 2.06
3 3616 18 4.98 16 4.42 9 2.49 6 1.66
4 4078 18 4.41 21 5.15 11 2.70 5 1.23
5 4366 18 4.12 17 3.89 13 2.98 3 0.69
6 4746 26 5.48 18 3.79 6 1.26 3 0.63
7 4808 21 4.37 10 2.08 12 2.50 6 1.25
8 5241 14 2.67 15 2.86 16 3.05 4 0.76
Total 33 254 142 4.27 129 3.88 78 2.35 48 1.44
Regression coefficient, p-value -0.078, 0.62 -0.411, 0.006 -0.108, 0.33 -0.417, 0.036
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Discussion
To our knowledge this is one of the first studies quantifying improvements in maternal 
outcome during a prolonged period of systematic audit on a district-wide scale in sub-
Saharan Africa.7,30,31 Although the study design does not allow for the establishment of a 
definite causal relationship between the observed reduction in maternal complications and 
obstetric audit, our findings add importantly to the limited body-of-evidence indicating 
that audit and feedback may reduce severe maternal complications at district level. In light 
of the absence of randomized trials and given the challenges to document and report 
complications in under-resourced settings, we advocate the continued implementation of 
obstetric audit based on these findings.4,32 The morbidity/mortality-ratio of 7.4 is similar to 
several other international studies, although this ratio is highly variable between different 
studies as a result of the absence of international SAMM criteria.17 A number of possible 
study limitations merit discussion. First, our study setting is a real-time district health care 
system rather than a controlled study environment. Therefore, our findings do not allow for 
the identification of a causal relationship between audit and maternal outcome. However, 
since audit and feedback were the most significant injection into the quality of obstetric care 
in the district, the progressive and significant decline in severe maternal complications is 
likely to be a result of their implementation. Other factors are unlikely to have had significant 
impact. The socioeconomic and demographic characteristics of the district population were 
unlikely to have changed much over these two years.
Second, it is possible that the eagerness among staff to identify and include cases over time 
decreased. This is unlikely, however, due to the fact that the health worker responsible for 
study inclusions rotated on a two to three-monthly basis. Moreover, these data collection 
staff were unaware of the objective to perform a trend analysis and were always supervised 
by the same team of dedicated senior clinicians.
Nevertheless, it is important to note that our SAMM and mortality figures are minimum 
figures. Like in any other operational research study underreporting may have occurred33, 
particularly as some women may have had complications in peripheral facilities and failed to 
be referred or adequately recorded. Due to human resource and logistic constraints it was 
not possible to perform a detailed assessment of all delivery records in all peripheral facilities 
to acquire a better idea of underreporting at primary care level. However, from the sample 
assessed it appeared that underreporting was low. Also, it is unlikely that the frequency 
of underreporting would have changed much throughout the study period. In a similar 
nation-wide study from The Netherlands, underreporting was 2 and 3% for uterine rupture 
and eclampsia respectively, and 29% for major hemorrhage.26 In our single-location study 
setting, the underreporting of hemorrhage is likely to be lower. We think it is unlikely that 
more than one or two cases of SAMM would have been underreported every quarter, and 
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underreporting of mortality is even more unlikely. Such low rates of underreporting would 
not alter our conclusions. The idea that audit and feedback were the main driver behind 
the decline in severe maternal complications is enhanced by the finding that the major 
reductions were found in the incidence figures for major obstetric hemorrhage and uterine 
rupture. These are the complications on which improved intrapartum care will have the 
most direct impact. Since audit and feedback focused primarily on improved intrapartum 
care and health worker performance during obstetric emergencies, it is not surprising that 
the declines in major hemorrhage and uterine rupture were significant and contrasted with 
the trends for eclampsia and peripartum infection.
Prevention of eclampsia will require increased uptake of appropriate antenatal care. Both 
an increased uptake and an improved quality of antenatal care are notoriously difficult 
to achieve. Lack of health worker time, irregular antenatal attendance and faulty blood 
pressure equipment prohibited significant improvements in antenatal blood pressure 
monitoring in Thyolo.
Since the HIV-prevalence among women with peripartum infections was high (almost 50%), 
it is likely that the incidence of these infections will reduce as uptake of HIV-treatment 
increases. In Thyolo, antiretroviral therapy (ART) was scaled up since 2003 with a positive 
impact on the survival of HIV-positive (pregnant) women as well as on the availability of 
health workers.34,35 The scaling up of ART was completed by August 2007 (before the 
beginning of the study period) and sustained thereafter without a further increase in 
ART-uptake.34 Based on this information, it is likely that the most significant reduction in 
peripartum infections due to increased uptake of HIV-treatment took place already before 
the onset of this study (this is confirmed by anecdotal evidence from district health workers). 
The impact of HIV-treatment on a further reduction of peripartum infections is likely to 
become evident over a longer study period with a larger study sample.
In conclusion, audit of SAMM can be a useful tool for district health workers and 
managers, with the capacity to tangibly improve maternal outcome. By addressing health 
professionals’ behavior audit has the capacity to avoid phase-III delay. If health managers 
and those responsible for transport are part of audit, phase-II delay may also be reduced. 
And eventually, if improvements in obstetric care are noticed throughout the community, 
audit may even positively influence care-seeking behavior and lead to a decrease of phase-I 
delay.2 However, the impact of audit on pregnancy outcome as well as on staff motivation 
and performance warrants additional quantitative as well as qualitative research. Further 
scrutiny of the role of infectious causes including HIV in maternal health is also required.
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To assess perceptions held by health workers in a Malawian district about obstetric critical 
incident audit. Insight into factors contributing to participation and endorsement may help 
to improve the audit process and reduce facility-based maternal and neonatal mortality and 
morbidity.
Methods
This study involves semi-structured interviews with 25 district health workers, a focus group 
discussion and observation of audit sessions in health facilities in Thyolo District, Malawi, 
between August 2009 and January 2010. Data were analysed with maxqda 2010.
Results
Findings were categorized into four major areas: (i) general knowledge of audit, (ii) 
participation in local audit and feedback sessions, (iii) the ability to reproduce the local audit 
cycle and (iv) effects and outcomes of audit and feedback. All health workers were familiar 
with the concept of audit and could reproduce the local cycle. Most health workers classified 
audit as an instructive and helpful tool to improve the quality of their work, provided that it 
is performed in a manner that enhances motivation and on-the-job learning.
Conclusions
Contradictory to recent reports from other African settings, which showed negative effects 
of audit on health workers’ motivation, staff in this district considered audit and feedback 
valuable tools to enhance the quality of the care they provide. Audit has become part of 
the professional routine in the district, and its educational value was considered its most 
important appeal.
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Introduction
The maternal mortality ratio (MMR) in Malawi is among the highest in Africa, with an 
estimated 1140 deaths per 100 000 live births in 2008 (Hogan et al. 2010). A recommended 
intervention to reduce maternal and neonatal complications of pregnancy and childbirth is 
to establish systematic obstetric audit and feedback at health facility level (Graham et al. 
2000).
Audit concerns evaluation of medical care comparing performance with local obstetric 
standards (Van Dillen et al. 2010) and can be performed on a regular basis or following the 
occurrence of mortality or severe morbidity (Kongnyuy & van den Broek 2009). The World 
Health Organization (WHO) describes audit and feedback as a cycle with the following steps: 
(i) establish criteria for best practice, (ii) observe current practice, for instance by establishing 
a local audit panel, (iii) feed back findings and set local standards (often done by the same 
panel), (iv) implement changes and (v) evaluate outcomes and return to step (i) (Graham et 
al. 2000).
A systematic review concludes that audit and feedback hold important promise to improve 
pregnancy outcome, but require further scientific validation (Pattinson et al. 2005). Another 
systematic review indicates that audit may have negative as well positive effects on the quality 
of care (Jamtvedt et al. 2006). The acceptance of audit by health workers is thought to be 
an important determinant of its success: benefits are likely to be larger when staff recognize 
the importance of peer review for their professional development and for the quality of 
care (Jamtvedt et al. 2006; Pattinson et al. 2005). A negative experience was reported in 
Morocco, where resistance among staff, organizational difficulties and lack of administrative 
support hindered implementation (Muffler et al. 2007). In a study from Burkina Faso, health 
workers found that audit had a negative impact on their work satisfaction and motivation
(Richard et al. 2009).
Critical incident audit was institutionalized in Thyolo District, Malawi, as in several other 
districts in the region (Kongnyuy et al. 2009). Audit at the local district hospital was thought 
to have been the main contributor to a reduction in the incidence of severe maternal 
complications in general and uterine rupture in particular (Van den Akker et al. 2009, 2011). 
The purpose of the present study was to examine local health workers’ perceptions about 




Study period and setting
This qualitative study, conducted between 1 September 2009 and 31 January 2010, was 
part of a larger 2-year enquiry into audit of maternal mortality and morbidity in Thyolo 
District (the ‘4M study’). One objective of the 4M study was to assess quantifiable reductions 
in severe maternal complications (uterine rupture, maternal peripartum infection, major 
obstetric haemorrhage and (severe pre-) eclampsia) after implementation of systematic 
obstetric audit and feedback. A reduction in facility-based severe maternal complications 
was reported (Van den Akker et al. 2011). Staff’s perceptions that were likely to have 
contributed to this positive outcome were the following: knowledge of harms and benefits 
of audit and feedback, motivation to participate in audit and perceived effects on the quality 
of obstetric care.
Thyolo has a population of 600 000 and is located in southern Malawi. A district sisterhood 
survey conducted in 2006 revealed a community-based MMR of 558 per 100 000 live births, 
vs. a (pre-audit) facility-based MMR of almost 1000 per 100 000 at the district hospital 
(Beltman et al. 2011). The high numbers of maternal mortality and morbidity at facility level 
were the reason to implement obstetric audit and feedback.
For this study, Thyolo District Hospital, the largest public health facility in the area, was the 
main study location of interest. The hospital has around 400 inpatients at any point in time 
and almost 4500 deliveries took place there in 2009. This hospital and a local mission hospital 
are the only two facilities in the district providing Comprehensive Emergency Obstetric 
Care. In addition, the district counts 45 smaller facilities of which Thekerani rural hospital 
was chosen as a second study location. This facility provides Basic Emergency Obstetric 
Care including parenteral antibiotics, magnesium sulphate, vacuum extraction and manual 
vacuum aspiration. Some, but not all of these are available in other peripheral facilities.
Owing to a lack of medical doctors in Malawi, most clinical tasks are performed by ‘clinical 
officers’ and ‘medical assistants’, cadres of non-physician clinicians with 4 and 2 years of 
professional training respectively (Mullan & Frehywot 2007). Some health workers in Thyolo 
are employed by the non-governmental organization Médecins Sans Frontières (MSF) that 
plays an important role in HIV care but also in providing general assistance to healthcare 
delivery (Bemelmans et al. 2010).
Audit
Two- to 3-weekly audit and feedback sessions are performed at the district hospital, 
depending on the occurrence of critical incidents. All sessions were conducted in a similar 
manner, with one or two case reports selected and summarized by a responsible maternity 
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staff member. The sessions were open to everyone, but for a session to take place, at least 
one member of all professional cadres had to be present including a member of the district 
health management. Usually between 25 and 50 staff attended. No material incentives 
were given. Provided care was measured against benchmark district protocols that follow 
WHO recommendations (WHO 2003; WHO, UNFPA, UNICEF, World Bank 2006; Van den 
Akker et al. 2009). At the end of the session, all participants were asked to complete a 
form guiding them to (anonymously) assess care as standard or substandard and give 
recommendations for improvement of care. These recommendations were recorded by a 
senior staff member, discussed with relevant team members and subsequently implemented 
by assigned individuals who were supposed to provide feedback on implementation during 
subsequent sessions.
Data collection and procedure
Data were collected by the independent primary investigator (WB) who was not part of 
the hospital staff, using four different qualitative methods for triangulation purposes: (i) 
23 in-depth interviews with health workers responding to a semi-structured questionnaire 
[adapted from the Burkina study, courtesy of F. Richard, Institute of Tropical Medicine, 
Antwerp, Belgium (Richard et al. 2009)], (ii) two key informant interviews (one at the 
beginning and one at the end of the study period), (iii) a focus group discussion (FGD) and 
(iv) observation of audit sessions.
The questionnaire focused on knowledge of and experience with audit and feedback and 
specifically probed for critical views. All main cadres were included: medical officers, clinical 
officers, nurse-midwives and medical assistants. Convenience and snowball sampling were 
applied (Hardon et al. 2001); the inclusion criterion was regular involvement with obstetric 
health care in the district.
Towards the end of the study period, an FGD involving six health workers was conducted 
to validate and complement interviews. A heterogeneous group was selected (three men, 
three women, three non-physician clinicians and three nurses). Five of six FGD participants 
had been interviewed earlier in the study.
Interviewees and FGD participants were informed about the background and objectives 
of this study and permission was asked to tape-record, to which 22 of 25 interviewees 
consented. It was made clear that information would be anonymously transcribed and 
reported by the primary investigator and that his reports could not be traced to individuals. 
All data were literally transcribed, using Express Scribe transcription software. Relevant data 
were entered into Microsoft Excel. Analysis and statement coding were performed using 
MAXQDA 2010 software. 
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Results
Seven obstetric audit sessions were observed: five with district hospital staff, one with health 
centre staff from different peripheral sites and one with Thekerani rural hospital staff. The 
number of session participants varied between seven in the rural hospital session and 54 in 
one of the hospital sessions. A wide variety of health professionals and managers attended. 
Duration of sessions ranged from 25 min to occasionally 2 h, with a median of 53 min.
Characteristics of health workers
Of all health workers interviewed, 20 were employed by the Ministry of Health and five by 
MSF. Most respondents were either nurse ⁄ midwives (12; 48%) or clinical officers (11, 44%). 
One medical officer and one medical assistant were included. A majority of respondents 
(15; 60%) were deployed to the hospital maternity department at the time of the interview. 
All health workers had experience in obstetric care and were stationed in the maternity 
department for 6 months every 1 or 2 years of service, as well as during regular on-call 
hours. Five of the respondents worked in Thekerani (Table 1). Analysis revealed four major 
subjects of interest: (i) knowledge of audit, (ii) participation, (iii) reproduction of the audit 
cycle and (iv) outcomes and effects. Responses were classified under one of these four 
headings.
Table 1 Characteristics of interviewed health workers (N = 25)
Characteristics N %
Sex
 Male 14 56
 Female 11 44
Organization
 MOH 20 80
 Médecins Sans Frontières 5 20
Function
 Nurse/midwife 12 48
 Clinical Officer 11 44
 Other 2 8
Location
 District Hospital 20 80
 Rural Hospital 5 20
Current department
 Maternity 13 52
 Labour 2 8
 Paediatrics 5 20
 Female ward 2 8
 Other (OPD and male ward) 3 12
MOH, Ministry of Health; OPD, outpatient department.
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Knowledge of audit
All participants were able to provide a general description of audit in line with internationally 
accepted criteria (Pattinson et al. 2005) although some answers were more elaborate than 
others. Definitions varied from ‘audit is an evaluation of our care’ to ‘it’s like an activity 
that is done to make a follow-up on the death that has occurred to somebody, possibly 
due to pregnancy-related conditions or other medical conditions in a pregnant woman’. 
In general, senior and more experienced health workers were able to give more elaborate 
explanations. Participants used one or more of the same six keywords to define audit (Table 
2). Some interviewees extended their answers with explanations about maternal mortality. 
Some of them mentioned explicitly that obstetric audit concerns incidents during pregnancy 
and childbirth, and up to 42 days after delivery. Two participants, both young and relatively 
inexperienced clinical officers, spontaneously brought up the field of accountancy as the 
origin of audit. Most respondents included the purpose of audit and feedback in their 
descriptions (Table 2).
Table 2 Terms used in the description of obstetric audit






Purpose of obstetric audit Managing next cases 






Twenty-four of 25 respondents had visited more than one session, several of them had 
attended more than ten. One respondent was a new employee who had not yet visited a local 
session, but said he had heard ‘something about it’. Perceptions about the participation of 
colleagues differed between participants, from ‘it wasn’t a lot of staff ’, to ‘yes, a lot of staff 
visit the sessions’. One respondent said ‘there are a lot, of course, there are a lot, I don’t know 
what you mean when you say a lot’, suggesting that perceptions concerning participation 
may differ between individuals. Many respondents compared current attendance to that of 
some years before and concluded that it had markedly improved.
Most respondents mentioned that the announcement of an upcoming session was done 
during daily morning handover meetings. A maternity nurse explained that the nurse ⁄ 
midwife incharge usually transferred the message to nurses working in her department. Low 
participation of nurses in audit sessions was mentioned in over half of the interviews, both 
by clinicians and nurses themselves. This was attributed to poor attendance of handover 
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meetings and poor transfer of the announcements made there. It was also brought up that 
particular support staff such as the transport officer and pharmacist rarely attended. Some 
respondents argued that the absence of these workers negatively impacted on the efficiency 
of audit, as problems were sometimes not ‘expressed directly to the right persons’.
Respondents gave various motivations for participation in audit. The contribution of audit 
to professional development and on-the-job ‘learning’ (Table 2) was brought up by almost 
all interviewees as a major reason to attend. The term ‘learning’ was often combined 
with ‘keeping up-to-date’, ‘refreshing knowledge’ or ‘improving your work’. Three health 
workers used the phrase ‘medicine is dynamic, each time we need to update ourselves’ to 
explain their involvement.
It was also discussed why some health workers would not attend sessions. Expressed in 
different ways by different respondents, ‘lack of time’ was considered the major reason for 
staff’s absence. Respondents expressed that they themselves always attended, unless they 
were too busy with other (clinical) duties. Some mentioned that not all of their colleagues 
acknowledged the importance of audit. During the FGD, it was expressed that regular 
educational ‘refresher’ briefings about the purpose of audit and feedback could enhance 
participation.
Respondents acknowledged that everyone was given the chance to contribute during 
sessions. However, there is a natural hierarchy within the audit forum that consists of junior 
and senior staff. Where some junior health workers admitted to sometimes feeling reluctant 
to stand up and ask questions, others expressed the opposite. Generally, the hierarchy within 
the forum was not experienced as a problem.
Reproduction of the local audit cycle
Interviewees were asked to provide a detailed description of how audit and feedback 
were performed locally, from the moment when the obstetric complication arose, to the 
implementation and follow-up of recommendations to improve care. They were also asked 
to provide opinions about the different stages of the local audit process.
Several participants explained that the responsibility for the collection of medical records was 
rotated among clinicians in the obstetric department. One nurse working in the maternity 
department described it as follows: ‘OK, they start up gathering the information. Starting 
from antenatal care, they look in the health profile, how many times the mother attended 
antenatal clinic. Then they also review labour progress.’
Sessions were chaired by health workers on a rotational basis. Some respondents mentioned 
the importance of the task of this chairperson. Some respondents thought that the available 
senior clinical officers or medical officers were the ‘true leaders’ of the audit session. ‘Most 
of the times we do have the senior clinician, yeah. It’s like they assist in leading us, during 
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the audit.’ The seniors are usually the first to ask questions and start discussions. During 
the FGD, it was suggested that it could be helpful to have one dedicated and permanent 
chairperson, while rotating the responsibility for case presentations, in order to ensure a 
structured audit discussion.
Printed or projected case files are used to enable the entire forum to read along with the case 
presentation. All participants provided a similar description of the local audit session: first 
the entire presentation, then going over it in parts with room for questions and discussion 
and a summary of main outcomes at the end. This summary was thought to be a crucial type 
of direct feedback, because it emphasized the lessons to be learned.
Effects and outcome of audit
Audit and feedback may have system-related effects on obstetric care provision (Graham et 
al. 2000), as well as individual effects on participating health workers. To health workers, 
the direct individual effects from audit sessions seem to be the most important outcome. 
‘Learning’ was given as the major reason to visit sessions, as well as their main effect. Being 
absent was seen as a missed opportunity: ‘you miss the lesson’.
Usually, feedback about audit outcomes was given in oral form by ward incharges during 
specially organized meetings. None of the respondents could remember ever having 
received written feedback. Some desired more feedback in general: ‘Yes, more feedback, so 
that people should know what happened, what were the mistakes and what people have 
contributed, something like that. At least you should know, on the way forward of how you 
can manage the patient.’
None of the workers except one reported to have had a negative experience, even if they 
had been involved in the management of a case under review. Some admitted to having 
felt afraid of an upcoming session, but explained that the forum had been fair and that 
questions were asked in a decent manner. It was a common feeling that the presence of 
health workers who had been involved in a case was usually much appreciated by the audit 
forum. One female health worker had once felt approached in a disrespectable manner 
during a session. This same health worker stated that some fear of audit was present among 
colleagues: ‘They are afraid of working in the maternity ward. Because of deaths, maternal 
deaths. (…) If anything happens people ask a lot of questions.’ In the FGD, it was confirmed 
that some health workers may have had this fear, but participants unanimously stressed that 
this attributed only to a minority of staff. According to some, interestingly, the presence of 
some fear of audit was classified as an advantage, as it helped to keep people focused on 
providing quality care, especially in the absence of litigation in Malawi.
According to all respondents, audit should be about evaluating care and learning from 
one another, and not about assigning blame or ‘finger pointing’. As one senior clinical 
officer described it: ‘It should not just be you, you, I think that will make people scared’. 
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Respondents admit that in the more distant past such blaming occurred and audit had even 
been titled ‘the blame game.’ According to most respondents, the way of conducting audit 
and feedback had improved tremendously over the years as experience with the method 
increased. Since its introduction some years ago, audit was found to have become more 
‘normal’ and had lost some of its emotional impact as it had become part of the professional 
routine. Health workers thought this had contributed to its positive impact.
The ‘classical’ goal of audit is to implement improvements at health system level. Several 
examples were given of successful implementation of audit recommendations in the 
Thyolo health system. One example was the introduction of a monitoring sheet that was 
introduced after poor recording of vital signs had been noted (Drost et al. 2010). In general, 
however, participants found that the implementation of recommendations brought up 
during audit sessions could be improved and that feedback about implementation should 
be clearer. Although these health workers were aware of the system-related goals of audit 
and acknowledged the fact that their involvement could enable them to have a positive 
impact on the broader health system, these system related goals were of less importance 
to them compared with direct capacitating effects (Table 3). Challenges perceived and 
recommendations to address these are given in Table 4, potentially motivating and de-
motivating factors of audit in Table 5. Figure 1 is a schematic representation of participants’ 
perceptions and their relation.
Table 3 Direct effects of audit and feedback mentioned
Positive effects Negative effects
Learning, refreshing knowledge Discouraging
Being more focused and motivated Creating fear
Recurrent situations are better handled
Quality of care in the district improves
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Table 4 Challenges and recommendations
Challenges Recommendations
Not everyone knows about upcoming sessions Make a written announcement and post it in wards Clearly 
inform all ward incharges in time
Some staff (transport officer, pharmacist) are missing Invite them personally 
Create awareness of the importance of audit 
Present audit results
Not everyone is aware of how to conduct audit Give a briefing on how to ensure a productive audit session 
Start every session with an introduction
More people should be available during audit Do a monthly audit on a fixed day and time 
Perform audit when there are fewer patients to attend to 
(e.g. lunch hour, late afternoon) and keep them concise and 
efficient
Sessions could be more clearly structured and organized Appoint one permanent chairperson Rotate presenters
Audits could be more effective Note and advertise main outcomes, also to absentees 
Give feedback about implemented interventions 
Ensure that at least the involved health workers are present
Table 5 Motivating and de-motivating factors
Motivating factors De-motivating factors
Questions asked in an open and friendly manner Yelling or other forms of harsh communication
Focus on care rather than on the person Blaming people explicitly for their mistakes
Focus also on positive aspects (e.g. include audit of near 
miss cases as opposed to maternal deaths only)
Focus on mistakes only
Give space to involved health workers to explain and 
provide information
Pointing out explicitly who made a mistake or delivered 
substandard care
Discussion
The perceptions of obstetric audit and feedback held by health workers in Thyolo differ 
importantly from the perceptions that were found in similar studies conducted in Morocco 
and Burkina Faso (Muffler et al. 2007; Richard et al. 2009). Our results illustrate the promise 
of audit and feedback for improving clinical practice, provided that audit and feedback are 
endorsed by the local staff.
Our findings clearly indicate that audit of maternal complications was perceived to be 
an integrated part of the work routine in Thyolo District. We think that the positive local 
attitude towards audit and feedback has been an important contributor to the quantifiable 
improvements in maternal outcome that were previously reported to have resulted from the 
implementation of audit in the district (Van den Akker et al. 2009, 2011). Overall, workers 
qualified audit as positive and useful. They were particularly satisfied with the unrestricted 
entrance and the openness of the discussions.
A remarkable outcome of our study is the fact that health workers perceived audit 
differently from the manner in which the method is usually portrayed in the literature. For 
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them, audit and feedback comprise not merely a system of evaluation of care with the 
objective to implement system improvements, but more importantly provide a direct learning 
opportunity. This is particularly important in a context like Malawi where the training of 
staff was recently scaled up in order to counteract the losses of health workers because of 
migration and HIV-related mortality (Bemelmans et al. 2011). A considerable number of staff 
are relatively young and have received shorter and more affordable professional training 
(e.g. non-physician clinicians and lower nursing cadres). These health workers are eager to 
expand their knowledge during work.
The capacity-enhancing effect of audit is limited by absenteeism from audit sessions resulting 
from work pressure in a setting with a lack of human resources. In this way, the shortage of 
professional health staff is a threat to the acceptance and efficiency of audit and feedback. 
Increasing the numbers of available health staff is therefore likely to enhance the positive 
impact of this intervention.
Although an increasing number of staff attended the audit sessions, it was felt that this was 
not at the cost of the quality of audit, which was found to have remained of an acceptable 
level. The high attendance has the advantage that a direct learning opportunity is provided 
to more individuals, but the disadvantage that not everyone may have felt comfortable 
enough to contribute. Enhancing participation of nurses in audit is essential in order to 
enhance improvements in quality of care, because nurses provide a considerable part of the 
maternity care at district level. Several nurses were present during each of the observed audit 
sessions, but a majority of respondents felt that nurses’ involvement should be increased. 
Even though the main interviewer was an independent outsider not directly involved in 
obstetric care, it is possible that there was some bias towards providing socially acceptable 
answers. Therefore, the outcomes of this study should be substantiated with additional 
qualitative and quantitative research from other settings. When open discussion is promoted 
and finger pointing is fenced off, health workers in Thyolo believe that participation in audit 
and feedback has the potential to improve care and reduce the devastating numbers of 
maternal mortality and morbidity.
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To identify substandard care factors in the management of obstetric hemorrhage at district 
hospital level in rural Malawi.
Design




Women who delivered at this facility in 2005. 
Methods
All cases of obstetric hemorrhage were included according to the following criteria: any 
antepartum hemorrhage, postpartum hemorrhage with more than 500ml of blood loss 
within 24hours after delivery, uterine rupture, retained placenta and peripartum blood 
transfusion. 
Main Outcome Measures
Incidence of antepartum and postpartum hemorrhage, related maternal and perinatal 
mortality and mode of delivery. 
Results
A total of 133 hemorrhage cases occurred among 3 085 hospital deliveries (43.1 per 1 000 
deliveries), six of which resulted in maternal death (case fatality rate 4.5%). Twenty of 95 
postpartum hemorrhage cases (21%) were peri-cesarean hemorrhages. Sixteen cesareans 
delivered lifeless fetuses, where a maternal indication for operative delivery was present in 
only four. Monitoring of pregnant women was regularly insufficient, including monitoring of 
women in waiting homes, and the use of uterotonics was often inconsistent.
Conclusions
Morbidity review revealed important substandard care factors, including unnecessary 
cesarean sections. These factors may be modified against affordable cost, which could make 
an important improvement in maternal outcome.
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Introduction
Despite several initiatives to improve maternal health, the maternal mortality ratio in Malawi 
increased from 734 per 100 000 live births in 1990 to an estimated 1 140 per 100 000 
live births in 2008.1 A nationwide assessment of emergency obstetric care services in 2006 
revealed that the main causes for maternal mortality were hemorrhage (25%), unsafe 
abortion (13%), eclampsia (12%), sepsis (15%) and obstructed labor (8%).2
Also at the global level, obstetric hemorrhage continues to be the main contributor to 
maternal mortality.3 In Africa and Asia, where the overwhelming majority of maternal deaths 
occur, postpartum hemorrhage (PPH) accounts for more than 30% of all maternal deaths. 
Sub-Saharan Africa has the highest incidence of PPH (approximately 10% of all deliveries).4 
Unfortunately, substandard care factors are still a main underlying cause in most cases of 
maternal morbidity and mortality.5
Traditionally, facility-based maternal mortality is used as the most important indicator of the 
quality of obstetric care at facility level. Maternal mortality is the most devastating outcome 
of pregnancy, yet it represents only the tip of the iceberg of all maternal complications. 
Although maternal mortality remains rampant in resource-poor settings, numbers of 
maternal deaths at facility level are relatively small compared with the incidence of maternal 
morbidity. A sole focus on mortality could lead to major problems in healthcare delivery 
being overlooked. Therefore, maternal morbidity has been suggested as an additional 
indicator of the quality of obstetric services.6,7
Maternal morbidity comprises one stage in the spectrum between uncomplicated pregnancy 
and pregnancy resulting in maternal mortality. Studies of the clinical management of morbid 
conditions may enable us to identify modifiable healthcare-related factors and address these, 
in order to improve the quality of care and ‘break the chain’ of events leading to a maternal 
death.4 The aim of this study was to examine which substandard care factors were present 
in the management of obstetric hemorrhage at district hospital level in rural Malawi.
Material and methods
This study was conducted in Thyolo, a rural district in southern Malawi with an estimated 
population of 570 000 in 2005. That same year, the district had one public hospital (Thyolo 
District Hospital) and 26 smaller government, mission and private health facilities, as well as 
more than 100 traditional birth attendants operating outside the formal sector.8 The total 
number of deliveries in the district was estimated at 28 500 (birth rate 50)9–11, half of which 
occurred in formal health facilities.
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At the district hospital, 3 085 deliveries were conducted that year. The cesarean section rate 
was 13% and the antenatal HIV prevalence 22%.12
The hospital maternity waiting home harbored high-risk pregnant women (such as those 
with a history of cesarean section) or women living far from the hospital. These women 
received routine antenatal care at the hospital antenatal clinic and were admitted into the 
hospital labor ward upon the onset of labor.13 All women with obstetric complications who 
required more continuous monitoring, such as women with hypertension, pre-eclampsia or 
intra-uterine growth retardation, were admitted into the inpatient antenatal ward rather 
than the waiting home. The labor and antenatal wards were staffed by nurse-midwives and 
non-physician clinicians (‘clinical officers’). Common procedures, including cesarean sections, 
were performed by these clinicians. An expatriate relief medical doctor with experience in 
more advanced obstetric surgery was available for consultation. Maternity care was mostly 
provided from the Ministry of Health budget with some external assistance from Me´ decins 
Sans Frontiéres, which runs an HIV program in the district.
All cases of obstetric hemorrhage that occurred in Thyolo District Hospital between 1 January 
and 31 December 2005 were included. Obstetric hemorrhage was defined as any blood loss 
before delivery (antepartum hemorrhage; APH) or blood loss of more than 500ml within 
24hours after delivery in all women who delivered vaginally or by cesarean section (PPH). 
Moreover, all women who received postpartum blood transfusion were included. Taking into 
account the lack of blood for transfusion in the local context, laboratory records were used 
to verify whether grouping and cross-matching ordered by the clinician had actually resulted 
in blood transfusion.
Lastly, women who sustained uterine rupture or retained placenta were included, regardless 
of the amount of blood loss. Maternal deaths due to obstetric hemorrhage were recorded 
separately. From the available medical records, the following information was retrieved: 
a. primary diagnosis of the cause of bleeding; b. whether the woman had been referred 
and, if so, from which facility; c. mode of delivery; d. maternal age and parity; e. multiple 
gestation; f. perinatal mortality; g. peripartum medication; and h. vital parameters to 
determine whether a life-threatening hemorrhage had occurred. Hemorrhage occurring in 
early pregnancy (gestational age less than 16 weeks) was not included. The study received 
ethical approval from the institutional ethics committee. Data were coded and analyzed 
using SPSS 17.0 (SPSS Inc., Chicago, IL, USA).
Results
Among 3 085 hospital deliveries, 133 cases of obstetric hemorrhage were identified; an 
incidence of 43.1 per 1 000 deliveries. Six hemorrhage-related maternal deaths occurred 
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(case fatality rate 1 in 22; 4.5%). Primary diagnoses are listed in Table 1. Included patients 
had either been hospitalized antenatally (35%), or referred from a health center (55.5%) 
or the traditional birth attendant (9.5%). Median age was 24 years (range 16–45years) and 
mean parity 2.8 (range 1–10). Seven twin deliveries were found.
Thirty-seven APH cases accounted for 28% of the hemorrhages (Table 1). Of these, 25 (68%) 
had been referred from outside the hospital; the other 12 had already been hospitalized 
before the complication occurred. In 27 women with APH (73%) an emergency cesarean 
section was performed; the remaining women delivered spontaneously. No instrumental 
deliveries were counted. More than half of the women with APH received at least one unit 
of blood.
Ninety-five women (71%) had postpartum hemorrhage (Table 1). Of all PPH cases, 57 (60%) 
had been referred from peripheral health centers. In 53 (56%), invasive procedures such 
as manual placenta removal, repair of uterine rupture or hysterectomy were performed. 
Although active management of the third stage of labor using oxytocin is advised in national 
guidelines, only eight women had received prophylactic oxytocin immediately after delivery 
of the child. Fifty women with PPH (53%) had received at least one unit of blood for 
transfusion.
In 20 women with PPH (21%; mean parity 1.6, range 0–6), hemorrhage occurred during or 
shortly after operative delivery. The incidence of cesarean-related obstetric hemorrhage was 
5.3% (375 sections were done during the study period).
Table 1. Primary diagnoses for obstetric hemorrhage (n=133).
Time of 
hemorrhage
Primary diagnosis n Percentage of 
total obstetric 
hemorrhage
Perinatal death Maternal death
Antepartum 
(n=37)
Placenta previa 35 26.3 18 2
Placental 
abruption
2 1.5 1 0
Postpartum 
(n=95)
Uterine atony 15 11.3 3 2
Retained placenta 22 16.5 5 0
Hemorrhage 
during/following




10 7.6 4 0
Uterine rupture 16 12.0 14 2
Retained products 12 9.0 2 0
Missing – 1 0.8
Total – 133 100 52 6
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Table 2 shows indications for operative delivery; the majority (12; 60%) were due to 
prolonged labor. In only four of these cases, oxytocin had been given to augment labor. 
Sixteen uterine ruptures were identified; five of these had occurred in scarred uteri. In seven 
cases life-saving hysterectomy had to be performed; in the others the uterus was repaired. 
Three women who underwent hysterectomy had stayed at the hospital maternity waiting 
home to await the onset of labor. Two ruptures resulted in maternal mortality.
Six maternal deaths from obstetric hemorrhage were re-ported: two from APH and four from 
PPH. All four PPH-related deaths occurred in women who had been referred from peripheral 
sites. Perinatal mortality showed a trend to be higher among referred cases compared with 
hospitalized cases: 36 of 81 cases (44%) vs. 13 of 46 cases (28%; relative risk 1.57, 95% 
confidence interval 0.93–2.65). In six cases no perinatal outcome was reported.
In the APH group the perinatal outcome was particularly poor, with 19 perinatal deaths of 
37 cases (51%). Sixteen of these perinatal deaths occurred in pregnancies of women who 
underwent cesarean delivery, and in all of these cases the death had already been confirmed 
prior to the start of the operation. Yet in only four women, a life-threatening maternal 
hemorrhage (low hemoglobin, haemodynamically unstable, need for transfusion before or 
during theatre) was documented as the reason to perform emergency cesarean section.
In the PPH group, 33 perinatal deaths occurred in 95 cases (35%). Fourteen deaths happened 
in the uterine rupture group (perinatal mortality rate 88%) and five in the cesarean section-
related group (perinatal mortality rate 25%). Of four perinatal deaths that occurred in the 
latter group, the indication for operation was prolonged labor. Two of these women were 
primigravid and two were grand multiparous. In three of these cases, fetal heart tones had 
not been detectable prior to the procedure.
In 55 (28%) of all cases of hemorrhage, the amount of blood loss had not been recorded. 
In 48% of the remaining cases (38 of 78), more than 500ml was recorded. The maximum 
number of units transfused was two.
Management of obstetric hemorrhage included intravenous fluids for resuscitation, 
hemoglobin monitoring, blood transfusion and emergency surgical intervention. Active 
management of the third stage of labor with ergometrine and intravenous fluids for 
resuscitation had been done in practically all patients. During the time of study, the la-bor 
ward was equipped with a Hemocuec device for direct hemog
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Table 2. Indications for cesarean section (n=20).
Number Perinatal deaths
Prolonged labor* 12 4
Fetal distress 1 0
Cord prolapse 2 1
Eclampsia 2 0
Two previous cesarean sections 2 0
Malpresentation 1 0
Total 20 5
* In one case of obstructed labor, hysterectomy was performed due to severe peritonitis following cesarean section.
Discussion
We found an incidence of hospital-based obstetric hemorrhage of 43.1 per 1 000 deliveries, 
with a case fatality rate of 4.5%. This is far higher than the maximum acceptable rate of 1% 
according to the World Health Organization.14 These findings show important operational 
deficiencies in the provision of obstetric care at district hospital level in rural Malawi.
It is questionable that a considerable number of cesarean sections were done in women 
who sustained intra-uterine fetal deaths following APH. Operative delivery is usually only 
indicated in the case of a life-threatening situation for the mother.15 In our study, only 
four of 37 pregnant women with APH (11%) were sectioned because of a life-threatening 
hemorrhage. In the remaining 23 women who underwent cesarean section, the presence 
of a life-threatening situation, such as major placenta previa, was not excluded by proper 
diagnostic methods, such as an examination under anesthesia that can be performed in 
absence of reliable ultrasound scanning. Examination under anesthesia can aid a decision 
to rupture the membranes artificially, in order to safely continue vaginal delivery in case of 
marginal or minor placenta previa in a hemodynamically uncompromised woman.15,16
In a setting such as the one described here, it may not always be easy to determine the 
indication for operative delivery: the amount of blood loss is often poorly recorded, especially 
during transport in the case of referral, vaginal examination to determine cervical dilatation 
is generally not considered prudent, and assessment of fetal distress may be difficult due to 
poor access to ultrasound scanning and absence of fetal blood sampling. In such a situation, 
vital parameters of the mother will prevail against those of the fetus.
Our findings suggest that induction or augmentation of labor was not considered often 
enough in hemodynamically stable women. This could have prevented unnecessary 
emergency operative deliveries that represent health risks to women in these and future 
pregnancies, particularly in the local setting.17 The finding that cesarean section-related 
hemorrhage was common leads us to promote the use of craniotomy in the case of intraterine 
death and obstructed labor. It is a cause for concern that no instrumental deliveries were 
done. This emphasizes the need for quality basic emergency obstetric care.18
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Although oxytocin is part of the essential drug list according to the World Health 
Organization19, it is still common in rural areas that, due to unavailability or inexperience with 
the use of this drug, augmentation of labor may be delayed. In our study, only four women 
received oxytocin for augmentation of labor and only eight received prophylactic oxytocin 
for management of the third stage. Added to the common hesitation to perform artificial 
rupture of membranes out of fear of vertical HIV transmission20, failure to use oxytocin may 
lead to unnecessary cesarean sections.
Although there is insufficient evidence to determine the effectiveness of maternity waiting 
facilities for improving maternal and neonatal outcomes13, it is still unacceptable that uterine 
ruptures occur in women awaiting labor in waiting homes.
Shortages of qualified staff, essential drugs and supplies, administrative delays and clinical 
mismanagement are likely to have contributed to the identified substandard care.21 
Investments to train and retain well-qualified personnel, improvements in the supply chain 
and pro-activeness of district authorities are needed. Obstetric audit and feedback may 
also play an important role in reducing delays at facility level.22 Some of the substandard 
care factors we identified can be addressed without a substantial budget increase; reducing 
unnecessary interventions may cut costs, and oxytocin is an inexpensive drug.
Although we tried to minimize under-reporting, it is possible that some cases of hemorrhage 
were missed. A prospective study of uterine rupture in the same district found a considerably 
higher incidence of uterine rupture.22,23 Therefore, it is necessary to consider our study results 
as minimum figures.
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To assess associations between maternal mortality and severe morbidity and human 
immunodeficiency virus (HIV) infection, uptake of antiretroviral therapy, obstetric infections, 
and nonobstetric infections in a rural Malawian district, where the estimated HIV prevalence 
is 21%.
Methods
We studied the incidence and outcomes of maternal peripartum infections between 
September 2007 and September 2009 at the district hospital. We used a facility-based 
prospective cohort study design, including all cases of severe maternal peripartum infection 
up to 42 days postpartum, and recorded maternal and pregnancy-related characteristics. We 
assessed the association between mortality and covariates (including nonobstetric infection, 
HIV prevalence, and uptake of antiretroviral therapy) using univariable and multivariable 
logistic regression models.
Results
In total, 140 infections occurred: 79 (56%) obstetric and 53 (38%) nonobstetric (eight 
unknown). Half of the women were HIV-positive. Multivariable analysis showed that 
nonobstetric infection was the most important explanatory variable for mortality (adjusted 
odds ratio [OR] 4.23, 95% confidence interval [CI] 1.53–11.73). HIV-positive women not 
on antiretroviral therapy were at higher risk of mortality (adjusted OR 3.02, 95% CI 1.06 – 
8.60) but there was no significant mortality increase among those on treatment (adjusted 
OR 0.51, 95% CI 0.10 –2.71). The most common infections were puerperal sepsis (obstetric, 
case fatality rate 7%) and pneumonia (nonobstetric, case fatality rate 41%).
Conclusion
Untreated HIV infection and nonobstetric infections are independently associated with 
maternal mortality. Prompt treatment of HIV and nonobstetric infections in pregnant women 
must be prioritized to reduce maternal mortality.
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Introduction
Although maternal mortality declined globally during the 1990s, this decline was not seen in 
sub-Saharan Africa, where the human immunodeficiency virus (HIV) epidemic contributed to 
substantial increases in maternal mortality. In these regions, declines were noted from early 
2000 onward, which coincided with the scale-up of antiretroviral therapy and services to 
prevent mother-to-child transmission of HIV.1
Declines in maternal mortality have been slowest in southern sub-Saharan Africa, the region 
with the highest burden of HIV and acquired immunodeficiency syndrome (AIDS). In Malawi, 
a highly underresourced country in southern Africa with an estimated adult HIV prevalence 
of 12%, the rollout of antiretroviral therapy led to reductions in HIV-related mortality, 
including measurable declines in mortality at the population level.2– 4 However, maternal 
mortality in 2008 was still considerably higher than in 1990 (1,140 compared with 743 per 
100,000 live births).1
Studies have shown that HIV is associated with an increased risk of infectious morbidity from 
direct obstetric causes such as postpartum endometritis and postcesarean complications.5–7 
In addition, HIV infection increases susceptibility for infectious complications not directly 
related to but aggravated by pregnancy. These complications are commonly referred to 
as nonobstetric infectious morbidity and may contribute indirectly to increased maternal 
mortality.7,8 Examples of nonobstetric infectious morbidity are common infections such 
as pneumonia and tuberculosis as well as HIV-related opportunistic infections (eg, 
Pneumocystis jiroveci pneu-monia) and neoplasms such as Kaposi sarcoma and HIV-
associated lymphoma.9–12 For most of these complications, the natural course in the HIV-
infected pregnant woman is not well understood.13
To better understand the contribution of obstetric and nonobstetric infections attributing 
to maternal mortality and severe morbidity, and the relative contribution of HIV and AIDS 
to this disease burden, we conducted an operational research assessment of all cases of 
severe maternal peripartum infection that occurred at Thyolo District Hospital, Malawi, over 
a period of 2 years.
Material and Methods
Thyolo District Hospital is located in southern Malawi, a low-income country in sub-Saharan 
Africa, and serves an area of 600,000 inhabitants. The adult HIV prevalence stood at 21% 
in 2004.14 In the district hospital 4,363 deliveries occurred in 2009 supported by nurse– 
midwives, clinical officers, and one volunteer expatriate physician with experience in 
obstetrics.15 Services at this public hospital are provided free of charge. In 2003, Médecins 
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Sans Frontiéres and the Ministry of Health embarked on a joint mission to scale up access 
to antiretroviral therapy, reaching district-wide coverage in August 2007, defined as the 
fulfillment of 80% of urgent treatment needs.2 Antenatal care, services for prevention of 
mother-to-child transmission, and antiretroviral treatment are provided at hospital, health 
center, and health post levels.
Sisterhood surveys conducted in the district reflect an increase in maternal mortality in sub-
Saharan Africa that is associated with a rise in HIV prevalence.1,16,17 The locally reported 
maternal mortality ratios were 561 per 100,000 live births in 2006 compared with 409 
per 100,000 in 1989.16,17 A review of facility-based maternal mortality and severe acute 
maternal morbidity in Thyolo found that peripartum infections had replaced obstetric 
hemorrhage as the primary cause of maternal mortality considering that this was likely a 
result of the increased HIV prevalence. Of 46 mortality cases, 23 were the result of infectious 
causes and 10 were the result of hemorrhage. The remainder were the result of eclampsia, 
uterine rupture, and other less common causes.18 However, neither national nor local studies 
specified which types of infection contributed to increased maternal mortality and morbidity 
nor the contribution made by HIV to the different types of infection.
Protocols for HIV testing and treatment used in Thyolo follow the national guidelines of the 
Ministry of Health. Opt-out HIV testing and counseling is offered to all women attending 
the antenatal clinic and ideally performed on the first antenatal contact unless the woman 
already tested positive previously or received testing and counseling in the previous 3 
months. On testing positive, eligibility for antiretroviral therapy is established based on 
World Health Organization clinical criteria (women in World Health Organization stages 
III–IV)19 and immunologic criteria (all women are offered treatment if the CD4 level is below 
250 cells/mm3; this threshold was raised by the Malawi Ministry of Health to 350 cells/mm3 
after the study period). CD4 count is only performed at the district hospital, so samples 
from peripheral sites have to be transported for analysis. Women attending antenatal care 
at these sites return to the primary care clinics 3 weeks after having their samples taken to 
receive CD4 results and have their treatment eligibility assessed.
This study of peripartum infections forms part of an enquiry into severe acute maternal 
morbidity and mortality.15,18 in Thyolo District Hospital. The 4M-study addresses maternal 
mortality and severe acute maternal morbidity according to disease-specific criteria (uterine 
rupture, [severe pre-]eclampsia, major obstetric hemorrhage, and maternal peripartum 
infection) up to 42 days postpartum.18
For this present part of the 4M-study, we included all cases of severe maternal peripartum 
infection that occurred at this hospital between September 1, 2007, and September 1, 
2009. We defined severe maternal peripartum infection as any infection in a pregnant 
or recently delivered woman up to 42 days postpartum for which intravenous antibiotics 
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or intravenous malaria treatment were prescribed or surgical treatment was performed 
irrespective of duration of pregnancy or other maternal factors. In addition, we included 
Kaposi sarcoma and HIV-associated lymphoma into the study as complications of HIV. Minor 
wound infections that did not require surgical de´ bridement or medical treatment were 
excluded.
We included cases on occurrence of an infection. For included cases, we extracted relevant 
data during admission from all available medical records, including antenatal register, labor 
graph, and admission file. We verified the completeness of these data on discharge of 
the woman or at the time of her death. To minimize bias toward obstetric cases, we also 
screened the medical department on a daily basis for pregnant or recently aborted women 
admitted with infections.
We recorded maternal characteristics (age, parity, HIV status, whether or not on antiretroviral 
therapy), and characteristics of pregnancy and delivery (maternal mortality, unwanted 
pregnancy, antenatal visits, and involvement of traditional birth attendant or healthcenter). 
All diagnoses were evaluated by applying the locally developed criteria shown in Box 1, 
which are applicable to the local setting and were used to verify the diagnosis made by the 
attending clinician.
Box 1. Inclusion Criteria for Different Types of Infection
A. Puerperal sepsis treated intravenously with antibiotics and at least two of the following symptoms: fever (body 
temperature above 38.3°C or twice above 38°C), uterine tenderness, purulent vaginal discharge
B. Pneumonia treated with intravenous antibiotics and at least four of the following symptoms: cough, fever, tachypnea, 
dyspnea, crackles at auscultation
C. Bacterial meningitis confirmed by lumbar puncture or, when lumbar puncture was not done, in the presence of all of 
the following: fever, headache, nuchal rigidity
D. Tuberculosis (TB) confirmed by a sputum smear positive for acid-fast bacilli or with at least four of the following: X-ray 
suggestive of TB, weight loss, night sweats, chronic cough, no response to first-line antibiotics
E. Wound infection: visibly infected wound with fever and treated with intravenous antibiotics or surgical de´ bridement
F. Severe malaria with or without confirmation by positive blood film or rapid test but with at least three of the following: 
fever, anemia, headache, vomiting, diarrhea
G. Septic abortion complete or incomplete expulsion of the embryo (up to 28 weeks), fever, and treated with intravenous 
antibiotics
H. Tetanus confirmed by medical doctor, with three of the following: trismus, opisthotonus, risus sardonicus, nuchal 
rigidity
I. Kaposi sarcoma (KS): clinical diagnosis; pink to black papules, macules, plaques, or nodules typical of KS
J. Gastroenteritis: fever and diarrhea treated with antibiotics
K. Fever of unknown origin after excluding all of the above
We used univariable logistic regression to model the individual associations of baseline 
variables with maternal mortality; variables were stratified into discrete categories as 
follows: age younger than 20 and older than 20 years; presence or absence of nonobstetric 
infections; nulliparity; HIV and treatment status (HIV-negative, HIV-positive on antiretroviral 
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therapy, HIV-positive not on antiretroviral therapy), health center involvement, antenatal 
care visits (yes or no) and involvement of traditional birth attendants (yes or no). Using these 
results, we constructed a multivariable logistic regression model using stepwise forward 
selection. Given the relatively small sample size, we compared these findings against an 
exact logistic regression model.20 Data were entered in Microsoft Excel and analyzed using 
STATA 11. All reported P values are exact and two-tailed, and for each analysis, P<.05 was 
considered significant.
The study was performed in accordance with the guidelines for operational research of the 
National Research Council and the Health Sciences Research Committee of the Ministry 
of Health of Malawi and with the Helsinki Declaration of 1975, as revised in 2000.21,22 We 
obtained approval from the National Health Sciences Research Committee from the Ministry 
of Health, Malawi, which ruled that formal ethics approval was not necessary for this type 
of study.
Results
A total of 140 cases met the criteria for severe maternal peripartum infection, representing 
36% of all 386 cases of severe maternal morbidity and maternal mortality that occurred at 
the district hospital over the 2-year observation period.
Median age was 25 years (range, 13– 48 years) and more than one in five women was a 
teenager. Median parity was two (range, 0 –9). Fifteen women (11%) had not attended any 
antenatal care and only 22 (16%) had met the recommended number of four antenatal 
visits. Fifty-one infections (36%) occurred in women with unwanted pregnancies (Table 1).
More than half (56% [79 of 140]) of peripartum infections were obstetric infections; more 
than one third (38% [53 of 140]) were nonobstetric infections. In eight cases, insufficient 
information was available to differentiate between obstetric and nonobstetric infection. 
HIV status was known for 128 women (91%), among whom 68 (53%) were HIV-positive. 
HIV prevalence in women with nonobstetric infections (58.5%) was considerably higher 
compared with women with obstetric infections (39.2%) (Table 2).
Fifteen of 23 infection-related maternal deaths (65%) were the result of nonobstetric 
infections and classified as “indirect.” Seven deaths were classified as “direct”; one case 
could not be classified as a result of incomplete information. Among the 23 women who 
died, 15 (65%) were HIV-positive, five (22%) HIV-negative, and three (13%) had unknown 
HIV status. HIV-positive women were more than three times as likely to die compared with 
HIV-negative women (odds ratio [OR] 3.1, confidence interval [CI] 1.1–9.2; P=.03) (Table 2).
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Table 1. Characteristics of Women Included in the Study (n 140)
HIV Status
Characteristic No. (%)* Positive Negative Unknown Thyolo Maternal
Population [% (95% CI)]
Age (y) 31.3 (combined)†
 Younger than 20 30 (21) 2 21 7
 20 to younger
 than 25
38 (27) 21 14 3
 25 to younger
 than 30
32 (23) 23 8 1 30.7†
 30 or older 40 (29) 22 17 1 27†
Parity
 0 30 (21) 8 20 2 NA
 1–4 67 (48) 40 22 5
 More than 4 38 (27) 19 18 1
 Unknown 5 (4) 1 0 4
Antenatal clinic attendance
 0 15 (11) 5 4 6 7‡
 1 or more 104 (74) 52 51 1 93‡
No. of visits
 4 or more 22 (16) 14 8 0 57‡




46 (33) 22 23 1
 Wanted but
 unplanned
14 (10) 5 9 0
 Unwanted 51 (36) 29 19 3
 Unknown 29 (21) 12 9 8
Traditional birth attendant involved
 Yes 16 (11) 6 7 3 21.3 (16.8–26.4)†
 No 114 (81) 57 51 6 78.7†
 Unknown 10 (7) 5 2 3 NA
Health center involved
 Yes 67 (48) 30 35 2 32 (26.8–37.6)†
 No 66 (47) 34 25 7 68†
 Unknown 7 (5) 4 0 3 NA
HIV, human immunodeficiency virus; CI, confidence interval; NA, not available.
* Values may not add up to 100% because of rounding.
† Data taken from baseline report for the Community-Based Maternal and Newborn Care Learning Program, March 
2008.
‡ Data taken from World Health Organization Malawi country profile on maternal and newborn health.
In four cases no diagnosis was recorded in the medical files and we resorted to retrospectively 
applying the criteria shown in Panel 1 (one puerperal sepsis, one septic abortion, two 
fever of unknown origin). In all other cases, the clinical diagnosis corresponded with these 
criteria. Puerperal sepsis and pneumonia were the first and second most frequent types of 
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infection. Among the 56 women who sustained puerperal sepsis, 52 (93%) survived (case 
fatality rate 7%). By contrast, only 10 (59%) of 17 women with pneumonia survived (case 
fatality rate 41%). All of eight tuberculosis cases occurred in HIV-positive women. Women 
with nonobstetric infections were four times more likely to die than women with obstetric 
infections (OR 4.1, CI 1.5–10.8, P .004) (Table 2).
Table 2. Causes of Severe Maternal Infection and Human Immunodeficiency Virus Prevalence (n 140)
Case Fatality
Type of Infection n (%) HIV-Positive
[n (%)] (n 68)
HIV-Positive HIV-Negative  HIV Status
 Unknown
Case Fatality Rate 
[% (95% CI)]
Direct (obstetric) causes 8.9 (4.0–16.7)
 Puerperal sepsis 56 (40.0) 24 (42.9) 3 1 0
 Wound infection 10 (7.1) 1 (10.0) 0 0 0
 Septic abortion 8 (5.7) 4 (50.0) 0 0 0
 Tetanus 2 (1.4) 0 (0) 0 1 0
 Fever of unknown
 origin
2 (1.4) 2 (100) 1 0 0
 Other direct causes* 1 (0.7) 0 (0) 0 0 1
 Total direct 79 (56.4) 31 (39.2) 4 2 1
Indirect (nonobstetric) causes 28.3 (17.4–41.5)
 Pneumonia 17 (12.1) 13 (76.5) 6 1 0
 Bacterial meningitis 8 (5.7) 3 (37.5) 2 1 2
 Tuberculosis 8 (5.7) 8 (100) 0 0 0
 Severe malaria 11 (7.9) 0 (0) 0 0 0
 Kaposi sarcoma 4 (2.9) 4 (100) 2 0 0
 Gastroenteritis 1 (0.7) 1 (100) 0 0 0
 Other indirect
 causes†
4 (2.9) 1 (25.0) 0 1 0
 Total indirect 53 (37.9) 31(58.5) 10 3 2
Unknown 8 (5.7) 6 (75.0) 1 0 0
HIV, human immunodeficiency virus; CI, confidence interval.
* Sepsis arising from an intrauterine death.
† One case of liver cirrhosis likely resulting from hepatitis B, one case suggestive of TB but not fulfilling criteria, one case 
of epilepsy, and one case of meningitis of unclear origin in an HIV-negative patient.
Our multivariable logistic regression model confirmed nonobstetric infection as the most 
important explanatory variable for mortality (adjusted OR 4.2,95% CI 1.5–11.7). (This result 
did not differ significantly if an exact logistic regression model was fitted: adjusted OR 4.1, 
95% CI 1.4 –13.4). Being HIV-positive and on antiretroviral therapy was not independently 
associated with mortality (adjusted OR 0.5,95% CI 0.1–2.7) but there was an independent 
association between mortality and being HIV-positive but not on antiretroviral therapy 
(adjusted OR 3.0, 95% CI 1.1– 8.6) (Table 3).
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Table 3. Outcome of Univariable and Multivariable Analysis for the Association Between Mortality and Covariables
Univariable Analysis Multivariable Analysis
Age younger than 20 y 0.5 (0.1–1.8)
Nonobstetric infection 4.1 (1.5–10.8) 4.2 (1.5–11.7)
Nulliparity 0.5 (0.2–1.7)
HIV-negative Reference Reference
HIV-positive not on ART 3.3 (1.2–8.6) 3.0 (1.1–8.6)
HIV-positive on ART 0.8 (0.1–3.9) 0.5 (0.1–2.7)
Health center involved 0.9 (0.3–2.3
No antenatal care visits 1.2 (0.2–6.1)
Traditional birth attendant involvement 2.6 (0.7–9.2)
HIV, human immunodeficiency virus; ART, antiretroviral therapy. Data are adjusted odds ratio (95% confidence interval).
Of 12 women with unknown HIV status, nine (75%) had not attended any antenatal clinic 
and attendance was unknown for two; one had attended but had not been tested (reason 
unknown). Of the 68 women who tested HIV-positive, eight (12%) were only tested after 
the complication already had occurred. Of the other 60, the exact timing of the test was 
unknown in five cases (8%); 20 women (33%) had tested positive before pregnancy, three 
(5%) had tested positive during the first trimester, and 32 (53%) had tested positive later 
during pregnancy. These latter 32 women had not attended antenatal clinics during the first 
trimester. Of the 68 HIV-positive women, 16 women (16 of 68 [24%]) had already started 
antiretroviral therapy before pregnancy. None of the remaining 52 women had a record 
of an antenatal clinical assessment for treatment eligibility; 29 (56%) had a CD4 result 
recorded in their personal antenatal record book. Of these 29 women, 13 (45%) had a CD4 
count below 250 cells/mm3 and were thus eligible for antiretroviral therapy. Of these 13 
women, two died before or within 3 months of the start of treatment.
Discussion
Our study found that obstetric infections were more common than nonobstetric infections, 
but nonobstetric infections were more likely to result in maternal mortality. In addition, we 
found that HIV increases the risk of acquiring both obstetric and nonobstetric infections. 
Moreover, HIV-positive women are at a higher risk of death once infection is acquired, but 
uptake of antiretroviral therapy reduces this risk dramatically.
Our results illustrate that achieving a reduction in HIV-related maternal mortality and 
morbidity remains a challenge despite scaled-up access to antiretroviral therapy. Missed 
opportunities occur in different steps of the HIV treatment protocol: some women do not 
attend antenatal services; many do not attend in the first trimester; a few women are not 
tested despite attending antenatal care; finally, among those who tested HIV-positive, the 
procedure to establish eligibility for antiretroviral therapy by CD4 in this resource-limited 
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setting is complicated, resulting in considerable delay in establishing eligibility. The result is 
that only a minority of women starts treatment early in pregnancy.
Delays in starting treatment are the result of patient-related factors (eg, not attending 
antenatal care until later in pregnancy) as well as factors related to the health system (eg, 
shortages of HIV tests, CD4 reagents and other supplies, the need to transport CD4 samples 
to a central laboratory and report results back to the health services). Possible solutions 
to reduce these delays include promoting early antenatal attendance; increased access to 
point-of-care CD4 testing, which will reduce transport needs and losses to follow-up23; and 
measures to prevent stock ruptures.
The recently simplified World Health Organization protocol for prevention of mother-to-child 
transmission recommends that antiretroviral therapy be initiated in all HIV-positive pregnant 
women regardless of clinical or immunologic criteria and continued throughout pregnancy 
and breast feeding.24 This protocol, which has not yet been implemented in Malawi and a 
number of other resource-limited, high HIV burden countries, would contribute substantially 
to reducing delays in establishing antiretroviral therapy initiation among pregnant women.
The question remains whether women would then need a CD4 count to assess eligibility 
postpregnancy. There is increasing evidence to suggest that provision of antiretroviral therapy 
at higher CD4 counts is justifiable for medical, public health, and human rights reasons and 
the potential to keep all women on treatment postdelivery is being discussed by experts in 
Malawi and several other countries.25,26 In this way, the need to perform CD4 counts would 
be removed. The extra investment needed to implement this option may be cost-effective as 
a result of reduced laboratory costs, reduced costs associated with a simplified management 
approach that would allow antiretroviral therapy among pregnant women to be overseen 
by less trained health cadres, and reduced attrition and mortality among women who have 
to wait for or never get a CD4. The findings of this study lend support to the argument that 
such an approach would contribute to reducing current and future (maternal) mortality.
The high proportion of infections occurring in women with unwanted pregnancies and 
teenagers underlines the need to increase access to acceptable and convenient family 
planning methods. In this respect, many obstacles have yet to be overcome; some health 
workers still promote “abstinence” instead of offering family planning, others will only offer 
family planning to women beyond adolescence, and yet others are uncomfortable to offer 
family planning methods in addition to promoting condom use out of fear of spreading 
double messages.
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Our study has several limitations. First, there may be a bias toward recording obstetric 
infections compared with nonobstetric infections and infections later in pregnancy 
compared with early infections, because infections in the obstetric departments may 
have been included in the study more promptly. Second, like all observational studies, our 
analysis is subject to potential bias resulting from unmeasured confounding and missing 
data. Third, our study was conducted in a setting with a high incidence of HIV infection 
and nonobstetric infections, and thus the generalizability of our findings may be limited 
beyond such contexts. Fourth, our relatively small sample size means that although the 
overall estimates of the adjusted association between mortality and nonobstetric infection 
are statistically significant, there is considerable variability around the estimates. Finally, our 
study relies on deaths recorded at the health facility and thus was unable to account for out-
of-facility deaths such as septic abortions as a complication of unsafe abortions carried out 
in the community. Although we had foreseen that including clinical presentations of malaria 
without laboratory confirmation could lead to an overestimation of the incidence of this 
disease, only 11 cases of severe malaria were included in the study.
Untreated HIV infection and nonobstetric infections are independently associated with 
maternal mortality. Prompt treatment of HIV and nonobstetric infections in pregnant 
women must be prioritized to reduce maternal mortality. Recent arguments have been 
made to suggest that HIV and AIDS funding should be redirected toward services to improve 
maternal and child health.27 Our study provides further evidence that, in settings of high HIV 
prevalence, these two goals are inextricably connected.
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To describe how district-wide access to HIV ⁄ AIDS care was achieved and maintained in 
Thyolo District, Malawi.
Method
In mid-2003, the Ministry of Health and Médecins Sans Frontiéres developed a model of care 
for Thyolo district (population 587 455) based on decentralization of care to health centres 
and community sites and task shifting.
Results
After delegating HIV testing and counseling to lay counsellors, uptake of testing increased 
from 1300 tests per month in 2003 to 6500 in 2009. Shifting responsibility for antiretroviral 
therapy (ART) initiations to non-physician clinicians almost doubled ART enrolment, with 
a majority of initiations performed in peripheral health centres. By the end 2009, 23 261 
people had initiated ART of whom 11 042 received ART care at health-centre level. By the 
end of 2007, the universal access targets were achieved, with nearly 9000 patients alive and 
on ART. The average annual cost for achieving these targets was €2.6 per inhabitant ⁄ year.
Conclusion
The Thyolo programme has demonstrated the feasibility of district-wide access to ART in 
a setting with limited resources for health. Expansion and decentralization of HIV ⁄ AIDS 
service capacity to the primary care level, combined with task shifting, resulted in increased 
access to HIV services with good programme outcomes despite staff shortages.
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Introduction
Malawi (population 13 million) is a small, very poor country with an adult HIV prevalence 
estimated at 12% (Ministry of Health 2008). Despite a dire shortage of health workers and a 
high level of poverty [per capita Gross Domestic Product (GDP) is $US596], the government 
of Malawi has made tremendous efforts to scale up HIV care and treatment (Nkandu et al. 
2005, National AIDS Commission, 2010). The country embarked on a national scale-up of 
antiretroviral therapy (ART) in 2004, at a time when an estimated 170 000 people were in 
need of treatment (Libamba et al. 2007). A model of care was developed that relied on non-
physician clinicians, nurses and lay workers to deliver ART, and this public health approach 
has enabled 271 105 people to have started ART via 377 facilities as of end 2009 (Ministry 
of Health 2009), among whom 198 846 (73%) were alive and on ART. This represented 
almost two-thirds of the need (306 000 people) (Ministry of Health 2008), putting Malawi 
ahead of other countries in the region in terms of ART coverage. South Africa for example 
had a GDP per capita more than 16 times that of Malawi, yet ART coverage in 2009 was 
substantially lower, estimated at just 40% (Adam & Johnson 2009).
Médecins Sans Frontières (MSF) has been supporting HIV ⁄ AIDS care in Thyolo, a rural district 
in southern Malawi, since 1997. Thyolo District (population 587 455), (National Statistic 
Office 2008) is one of the country’s poorest districts, with a poverty rate of 64%, compared 
to a national average of 52% (World Bank 2006). With an adult HIV prevalence of 21%, it 
also has one of the highest rates of HIV infection in the country (National Statistics Office 
2004).
In mid-2003, the Ministry of Health (MoH) and MSF set out to develop a model of care that 
would be feasible in a rural, impoverished district with high staff shortages like Thyolo. In 
this paper, we describe the essential elements of the model of care developed in Thyolo, to 
achieve universal access to ART and provide operational evidence to support the safety and 
effectiveness of task shifting.
Programme innovations to support universal access to treatment
A number of innovative approaches enabled this rapid scale-up, including task shifting 
to increase the number of health workers engaged in HIV care and improve efficiency; 
decentralization of care to health centres and community sites to spread the workload across 
multiple sites and increase access; simplification of protocols for testing and treatment; 
community engagement to increase capacity and support programme sustainability; and 
strengthening the health system. These different approaches are outlined below.
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Task shifting
Malawi has faced a considerable loss of health workers, mainly because of employment 
opportunities in other countries and loss of staff because of HIV ⁄ AIDS (Harries et al. 2002). 
At the end of 2007, the national Human Resources for Health census reported that there 
were only 159 doctors (1 ⁄ 100 000 pop) and 3614 nurses ⁄ midwifes ⁄ nurse-technicians 
(26 ⁄ 100 000 pop) in the country. These rates are among the lowest in the region (Ministry 
of Health 2007). Primary health facilities in rural areas are generally staffed by nurses and 
medical assistants, a cadre of non-physician clinicians with basic 2-year training. Only 32% 
of health centres in Malawi fulfil the agreed staffing norms described in the Essential Health 
Package of two nurses ⁄ midwives and one medical assistant or clinical officer. Table 1 
summarizes the main cadres providing HIV ⁄ AIDS care in Thyolo district.
Table 1 Main health staff cadres in Malawi and staffing levels in Thyolo
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Data from GTZ ⁄ Malawi Health SWAP Donor Group (2007).
On average, 1.1 Full Time Equivalent (FTE) clinical officers or medical assistants and 1.24 
FTE nurses and 1.2 FTE clerks provide ART care for approximately 1000 patients on ART in 
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the country (Ministry of Health 2009). In Thyolo District Hospital, between 2005 and 2007, 
the total number of staff per 1000 patients on ART was calculated to be approximately four 
FTEs (1.4 clinical staff, 0.25 pharmacy staff, 0.8 counsellors and 1.5 nonmedical staff). These 
figures are all far below the minimum of seven FTEs per 1000 patients on ART recommended 
by WHO (Hirschhorn et al. 2006).
Because of these critical human resource shortages, ‘task shifting’ has been promoted as 
an essential component of ART scale-up to overcome the shortage of doctors and other 
essential health staff in the country (World Health Organization 2008). Task shifting entails 
the delegation of certain medical responsibilities to less specialized health workers. The 
effectiveness of such delegation has since been supported by a number of studies from 
Malawi (Ferradini et al. 2006) and elsewhere in southern Africa (Callaghan et al. 2010). 
Examples of task shifting applied in Thyolo are summarized in Table 2.
Table 2. Traditional and ‘task-shifted’ roles of health staff at different service levels
Task Past Current Proposed
Hospital
HTC Nurse HSA Counsellor HSA Counsellor and 
PLWHA
ART ⁄ OI care Medical Doctor and Clinical 
Officer
Clinical Officer and Medical 
Assistant
Clinical Officer and 
Medical Assistant and 
nurse
Dispensing ART ⁄ drugs Medical Assistant ⁄ Nurse Nurse ⁄ Pharmacy Technician 
⁄ Dispenser
Dispenser
Ward rounds Medical Doctor Clinical Officer Clinical Officer and 
Medical Assistant
Complicated cases and 
treatment failure, 2nd line
Medical Doctor Medical Doctor Medical Doctor and 
Clinical Officer
Health centre
HTC Nurse HSA ⁄ Lay Counsellor HSA ⁄ PLWHA
ART initiation Medical Doctor Clinical Officer, Medical 
Assistant and nurse
Medical Assistant and 
nurse
Follow-up, OI management 
and referral
Medical Assistant Nurse and Medical 
Assistance
Nurse ⁄ Medical 
Assistants ⁄ Trained HSA
ART dispensing Medical Assistant and Nurse Nurse and HSA HSA
Improved health post
HTC Nurse Lay Counsellor and HSA PLWHA
WHO clinical staging Clinical Officer Nurse Nurse
Group counselling Nurse Nurse and HSA PLWHA
Screening and OI 
management
MA Nurse Nurse
Defaulter tracing Nurse Nurse and PLWHA HSA and PLWHA
Support group activities Nurse Nurse and PLWHA PLWHA
ART, antiretroviral therapy; HTC, HIV testing and counseling; PLWHA, people living with HIV/AIDS.
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As only one in five medical doctors work in district hospitals (Ministry of Health 2007), 
Ministry of Health guidelines allow non-physician clinicians and nurses to initiate ART. ART 
skills are transferred during a 1-week classroom training course, combined with a 2-week 
clinical attachment in an experienced ART site. Successful participants receive a certificate of 
competence. Clinical supervision by a team of experienced clinicians takes place regularly.
In April 2003, initiation of patients on ART started at the district hospital, mainly by clinical 
officers. Task shifting ART care from clinical officers to medical assistants took place soon 
after, resulting in the possibility to decentralize ART initiations to health centres. In 2007, the 
policy was further revised to allow nurses to start patients on ART.
Health Surveillance Assistants (HSAs) have played a crucial role in the decentralized district 
health system. This cadre was initially created as a community cadre responsible for preventive 
activities and organizing disease outbreak response. HSAs follow a 10-week basic training 
and their numbers can therefore be increased relatively rapidly and at low cost. After an 
increase in training of HSAs in 2007, coverage of HSAs rose from 5040 in 2006 to 11 000 in 
2007 with almost approximately one HSA per 1200 population today.
Another important adaptation was the shifting of HIV testing and counseling (HTC) 
from nurses to trained HSA counsellors. After undergoing a 3-week formal training, HSA 
counsellors are certified by the MoH to conduct HTC. Remuneration remains at the same 
level as for other HSAs. These HSA counsellors currently spend several days per week at 
the health facility providing HTC services. More than 2000 HSA counsellors are now Table 
1 Main health staff cadres in Malawi and staffing levels in Thyolo engaged in HTC activities 
(National AIDS Commission 2010).
Health service adaptations
At Thyolo District Hospital, patients are triaged by a nurse and directed to different health 
providers according to their clinical status and duration on ART. Patients with complications 
enter the ‘slow track’ and receive comprehensive care and treatment from an experienced 
clinician (medical assistant or clinical officer); new patients and those with relatively mild 
problems are managed by a clinician in the ‘medium track’; stable patients (defined as 
those on ART for more than 2 months and without clinical complications) are followed up 
in the ‘fast track’ and seen by a nurse. The average number of consultations per health care 
provider is 210 ⁄ month for the slow track, 680 ⁄ month for the medium track and 2100 ⁄ 
month for the fast track. An average fast track consultation takes approximately 10 min, 
while a visit in the slow track by a clinician takes between 20 and 30 min. As a result of these 
service adaptations, the number of patients enrolled onto ART treatment almost doubled 
from 130 to 250 patients per month in the hospital, and the median time in starting ART for 
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eligible patients fell from 98 days in 2003 to less than 20 days in 2009. A similar model of 
patient management is in operation at the health centres.
Prior to the introduction of ART in 2003, considerable numbers of patients were bedridden, 
receiving palliative care and other basic support from community home-based care givers 
(nurses and volunteers). In addition, efforts of these community care givers included HIV ⁄ 
AIDS awareness campaigns and prevention activities such as condom distribution. A number 
of activities made use of support groups formed by HIV-positive people at community level. 
The contribution of these support structures intensified with the introduction of ART as 
support groups started encouraging early treatment-seeking behaviour and long- term 
adherence to treatment. Studies have shown that community support can lead to better 
adherence (Weidle et al. 2006), higher retention in care (Torpey et al. 2008) and increased 
survival (Zachariah et al. 2007). At the end of 2008, over 9000 patients – 67% of the total 
ART cohort – were registered within the community support network.
In 2009, community support was further expanded through the establishment of improved 
health posts (IHPs) serving a catchment population between 5000 and 15 000 and staffed by 
a community nurse visiting once or twice per month, two or three HSAs and three ‘patient 
support attendants’ (adherence supporters ⁄ peer counsellors). These health posts provide 
a minimum package of HIV services, including HTC. People testing HIV positive undergo 
systematic screening for opportunistic infections and are staged by the community nurse 
according to WHO clinical criteria. Among those in WHO Stage I and II, blood samples 
are taken for CD4 counts to determine ART eligibility. According the national guidelines, 
patients in WHO Stage III and IV and those with a CD4 count below 250 cells ⁄ mm3 are 
referred to the nearest suitable site for ART initiation, after having attended individual and 
group counselling sessions at the IHP. After an initial follow-up period at a health centre 
or district hospital, patients without complications may receive refills of ART at the IHP. By 
providing pre-ART and ART care close to patients’ homes, IHPs aim to enhance retention in 
care and decongest the health centres. More recently, a range of essential non-HIV services 
has been made available at the post, including family planning and care for chronic diseases 
(epilepsy, diabetes and hypertension). Malaria diagnosis and treatment will be provided in 
the near future.
Between 1400 and 2000 consultations take place on a monthly basis in IHPs and in 20 
mobile community outreach sites, offloading 48% of the patient burden on health centres. 
On average, 145 patients per month are prepared before referral to the initiation site, 
accounting for an 80% reduction of pre-ART group counselling care in health centres 
(Bemelmans et al. 2009).
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Decentralization of care
As of end of December 2009, in addition to the two hospitals, ART initiation had been 
decentralized to seven peripheral health centres up to 60 km away from the district hospital. 
A total of 21 sites (two hospitals, 14 Health Centres, five IHPs) provided follow-up ART care 
after the initiation period. As a result, the proportion of the ART cohort followed up at 
hospital level has steadily fallen over the past years.
Operational research performed in 2006 and 2007 compared patient outcomes between 
those who started ART in the hospital and those who started in a health centre. Retention 
rates after 1 year on ART were acceptable: 85% for both hospital and health centres. Losses 
to follow-up were lower in health centres (1.5%) compared to hospital (7.8%), but mortality 
was higher (12.8% vs.7.0%). (Massaquoi et al. 2009).
Programme outcomes
Access to HIV ⁄ AIDS services
The shifting of HTC from nurses to trained HSA counsellors supported an increase in testing 
capacity from 14 sites at the end of 2003 (with an average of 93 tests per month performed 
at each site) to 39 sites at the end of 2009 (with 167 tests per site per month) (Figure 1). The
proportion of patients testing positive decreased from 36% in 2003 (5612 ⁄ 15 618) to 16% 
in 2009 (12 364 ⁄ 77 736), likely as a result of the wider coverage.
The delegation of ART initiation and follow-up from doctors to clinical officers and medical 
assistants more than tripled the number of new inclusions from 103 per month in 2004 
(when ART initiation was available only at the district hospital) to 408 per month in 2009 
per month in the district (with ART initiation offered in nine facilities) (Figure 2). In addition, 
2636 patients who previously received ART at the district hospital were transferred to health 
centres for follow-up treatment.
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Figure 2 Access to antiretroviral therapy in Thyolo district; MA, medical assistant.
Antiretroviral therapy
Between 2003 and 2009, a total of 23 261 patients started ART. As of end 2009, 14 680 
(63%) were reported alive and in care, 3271 (14%) had been transferred out to other 
facilities, 2749 (11.8%) had defaulted, 2519 (10.8%) died and 42 (0.2%) stopped treatment. 
This compares favourably with other ART programmes in the region (Braitstein et al. 2006). 
Death rates were similar between primary and secondary level, but defaulters were higher 
in hospital (15%) compared with health centres (8%) (Table 3). Across the health service, 
improved coverage has allowed patients to start treatment earlier at a higher CD4 count 
from 147 cells ⁄ mm3 in 2003 to 204 cells ⁄ mm3 in 2009. Time to initiation decreased from 
nearly 100 days in 2003 to less than three weeks in 2009. This will have an important impact 
on survival (Battegay et al. 2006, Miller et al. 2009).
Table 3 ART outcomes at the hospital and health centres 2003–2009
Hospital
(n = 12 219)
Health Centres
(n = 11 042)
Alive 6442 (52.7%) 8238 (74.6%)
Transfer 2601 (21.3%)* 670 (6.1%)
Died 1290 (10.6%) 1229 (11.1%)
Lost to follow-up 1872 (15.3%) 877 (7.9%)
Stopped 14 (0.1%) 28 (0.3%)
ART, antiretroviral therapy.
*Note that some of these transfers will have been down-referred to health centres.
Targets for district-wide universal access in Thyolo were calculated on the basis of available 
information and assumptions. ART need was estimated at 11 500 patients in 2007 and 17 
250 in 2009. Over 9000 patients were receiving ART in 2007 and over 14 000 in 2009. Using 
the definition of universal access as covering 80% of the need, this means that universal 
access was achieved in 2007 (Massaquoi et al. 2008) and has so far been sustained. (Note 
that these estimates were derived from models used by the Ministry of Health at the time; 
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      
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     
     
       
      
  






       
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    
     
     
     
    
   
    
    
    
       
     
   
  
   
    
    





of treatment, taking into account dynamics such as accumulation of people on treatment 
and population dynamics.)
Human resource efficiency gains
By task shifting and streamlining the organization of care, an increasing number of patients 
were able to access HTC, ART and other services with only a relatively small increase in the 
total number of health staff. Based on an average HTC time of 25 min, task shifting of the 
6500 tests performed every month in the district from nurses to HSA-counsellors resulted 
in saving 2708 nursing hours per month [equal to 17 FTE nurses]. Task shifting of ART refills 
and adherence counselling (estimated task time 15 min) to HSAs in Health Centres meant a 
463 h ⁄ month save of medical assistant ⁄ nurse time (equal to three FTE). Figure 3 illustrates 
the increased effectiveness of staff utilization over time.
Figure 3 Increased staff-efficiency with increasing number of consultations in Thyolo District Hospital.
These gains have contributed to the cost-effectiveness of the ART programme: a recent 
analysis found that the average annual cost for achieving universal access amounted to an 
additional €2.6 per inhabitant ⁄ year, which is well within the minimal basic health package 
costs estimated by WHO, though not yet within the national health expenditure per capita 
(Jouquet et al. 2009).
Discussion and conclusion
Achieving and maintaining large-scale access to ART in Thyolo district was enabled by a 
public health approach that allowed task shifting, decentralization and simplified care, and 
engaged multiple levels of health care as well as the community. ART initiations have more 
than tripled and the time to initiation has decreased fivefold.
Over the past years, support offered at community level evolved from palliative care to a 
focus on treatment literacy and adherence. Task shifting to different cadres of health staff, 
community workers (HSAs) and ‘peer counsellors’ decreased workload of overburdened 
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
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   

    
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Despite these achievements, the human resource crisis remains critical in Thyolo district, 
and it is clear that further task shifting options will need to be explored as the current 
model will be unable to sustain ART coverage in the light of the ever increasing case load. 
Future innovations include the full engagement of nurses in ART initiation (currently limited 
by the number of nurses and workload), and the delegation of more tasks to HSAs, peer 
counsellors ⁄ expert patients and community support groups.
Malawi faces the double challenge of needing to continue the expansion of access to 
improved first-line ART while having to ensure quality follow-up and care for those already on 
treatment, including those requiring second-line regimens. Recent WHO recommendations 
promote earlier initiation of ART (WHO 2009), and this is estimated to increase the 
number of people eligible for treatment by 20–30% (Ministry of Health 2010a,b). Further 
innovations on task shifting and simplified models of ART delivery while retaining patients 
in care must continue to be explored in Thyolo and in Malawi as a whole. The proposed 
policy is to initiate all pregnant HIV-infected women on life-long ART regardless of clinical or 
immunological status. These changes together with a steady accumulation of people alive 
on ART – approximately 3% of the adult population is currently on ART and this is expected 
to triple in the coming 10 years – are estimated to require significant additional staff for the 
country as a whole (Ministry of Health 2010a,b,c).
Task shifting will thus remain a necessity in Malawi, to satisfy the increasing demand on 
HIV services. However, task shifting must be seen as a part of an overall strategy which has 
to additionally include tangible measures to increase and retain existing and new cadres of 
staff (Philips et al. 2008). Issues requiring attention in Thyolo District include appropriate 
remuneration and support packages for HSAs, as well as appropriate supervision structures.
The provision of support for people on ART will need to evolve over time as patients face 
new challenges related to long-term adherence and retention in care. Models of support will 
need to be elaborated at the community level to ensure as much as possible that ART care 
is made to fit into peopl és lives, rather than requiring people to fit their lives around ART. 
Clinical challenges can also be expected to change over time (e.g. development of non-AIDS 
defining illnesses, long-term toxicities, drug resistance) that will require strong supervision 
of health care provision at the peripheral level. Ensuring long-term support means ensuring 
sustainable financing for treatment. Currently, all funding for first-and second-line drugs for 
adults is provided by the Global Fund, while all paediatric drugs are provided by UNITAID. 
Such external support will need to be sustained for the foreseeable future, particularly in 
light of the fact that Malawi has planned to revise its national guidelines in line with the 
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To evaluate utilization of reproductive health care and incidence of paediatric HIV-infection 
during expansion of antiretroviral therapy and services for prevention of mother-to-child 
transmission in rural Malawi, and the influence of integration of these HIV-related services 
into general health services.
Setting
Thyolo District, with a population of 600,000, an HIV-prevalence of 21% and a Total Fertility 
Rate of 5.7 in 2004.
Population
Women attending care in 2005 and 2010.
Methods
Review of facility records and databases for routine monitoring.
Main outcome measures
Utilisation of antenatal, intrapartum, postpartum, family planning and sexually transmitted 
infection services; incidence of HIV-infection in infants born to mothers who received 
prevention of mother-to-child transmission care. 
Results
There was a marked increase in uptake of perinatal care: pregnant women in 2010 were 
50% more likely to attend at least one antenatal visit (RR 1.50, 95%CI 1.48-1.51), twice as 
likely to deliver at a facility (RR 2.05, 95%CI 2.01-2.08) and more than four times as likely 
to present for postpartum care (RR 4.40 95% CI 4.25-4.55). Family planning consultations 
increased by 40% and the number of women receiving treatment for sexually transmitted 
infections doubled. Between 2007 and 2010, the number of HIV-exposed infants who 
underwent testing for HIV went up from 421 to 1599 per year, and the proportion testing 
positive decreased from 13.3% to 5.0%; Infants were 62% less likely to test HIV-positive 
(RR: 0.38, 95%CI 0.27-0.52). 
Conclusions
During expansion and integration of HIV-care, utilization of reproductive health services 
increased while outcomes of infants born to HIV-infected mothers improved. HIV-care may 
be successfully integrated into broader reproductive health services.
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Introduction
In sub-Saharan Africa, the burden of HIV/AIDS has impacted on the health system in 
different ways. General health care services struggled to provide care to increasing numbers 
of patients with AIDS-related opportunistic infections.1-3 At the same time as HIV increased 
the demand for health care, it also reduced the number of health care workers, both directly 
through increased morbidity and mortality, and indirectly through increased workload and 
burnout.4,5 In some settings, these effects have been associated with a reduction in quality 
of general health care4,6, and this has been suggested to have contributed to an increase in 
maternal and infant mortality.4,7 Nevertheless, despite early concerns that health systems in 
Africa would not be able to cope with demands to provide life-saving antiretroviral therapy 
(ART)8, today over 6.5 million people are alive and on treatment in low and middle-income 
countries, the majority of whom would likely have died if access to antiretrovirals had not 
increased.9,10
ART, both for treatment and for the prevention of mother-to-child transmission (PMTCT), has 
the potential to dramatically reduce HIV-related mortality, including maternal mortality and 
paediatric HIV-infection.11-13 However, concerns about implementing large-scale treatment 
programmes in low-income countries meant that the provision of ART in high HIV-burden 
settings did not receive full support from national governments and international donors 
until late 2003.11 Initially, the provision of ART and PMTCT services often occurred through 
specific ‘vertical programmes’, focusing on HIV only and operating independently from the 
general ‘horizontal’ primary health care system. 
More recently, concerns have been raised about the potential negative effects of vertical HIV-
programmes on the utilisation and outcomes of reproductive health services.1,14-17 Potential 
negative effects include: the diversion of funding away from reproductive health and the 
general health system towards HIV-specific services1,4, the hypothesis that opt-out antenatal 
HIV-testing could reduce utilization of pregnancy care because women would not want to 
carry the burden of HIV-related stigma18,19 and increased demands on an insufficient health 
workforce.20,21
The actual impact of these potentially negative effects on reproductive health, particularly 
in well-integrated ART/PMTCT programmes, has not been comprehensively studied or 
documented.14,22,23 In the absence of evidence confirming or refuting these concerns, 
scepticism about the benefits of large-scale HIV-programmes has contributed to decreased 
political and financial support for ART and PMTCT, ultimately putting hard-won public health 
gains at risk.24
164 Chapter 11
Malawi is one of the countries most heavily affected by the HIV-pandemic. The HIV-
prevalence rate among adults from 15 to 49 years of age was 12% in 200725, with young 
women disproportionately affected.26 Despite a severe lack of financial and human resources 
in the country’s health sector, Malawi managed to increase the provision of ART with marked 
success. By the end of 2010, 250 987 people were alive on ART. This represented 63% of 
the estimated need.27
The provision of PMTCT in Malawi was slow compared to that of ART.27 Suggested reasons for 
the delay include: low uptake of antenatal testing for HIV out of fear18,19,  inadequate referral 
systems between general maternal and child health services and PMTCT programmes,28 
high drop-out rates of women entering into PMTCT-programmes due to stigma or financial 
and logistical constraints29,30 and a low number of health workers available to provide 
reproductive health and PMTCT care.31
This study describes the increase in utilisation of reproductive health care during the scaling 
up and integration of ART and PMTCT services in Thyolo District, Malawi, and the impact of 
these services on paediatric HIV infection rates. 
Methods
Design
We conducted a retrospective district-wide analysis of uptake of reproductive services and of 
paediatric HIV infections between 1 January 2005 and 31 December 2010. 
Setting
Thyolo is a rural district in southern Malawi with around 600,000 inhabitants.32 More than 
two-thirds of the people live in extreme poverty.33 Although health care in government 
facilities and maternal care in most mission facilities are free-of-charge, poor road conditions 
and lack of money for transport are some of the barriers for women to access care.34-36 Other 
barriers include a lack of decision-making power among women and fear of stigma and 
discrimination.33,35 
Despite the fact that the Malawian government encouraged women to attend the health 
centres or hospitals for their delivery care, still around half of the women in the district 
delivered at home in 2004, often with the assistance of a Traditional Birth Attendant.33 The 
health system in Thyolo comprises one district hospital, one mission hospital, 13 government 
health centres, seven mission health centres and five private centres (tea estates) with a total 
of 21 973 institutional deliveries in 2010.
Due to scarcities of registered nurse-midwives and medical doctors, nurse-midwife 
technicians (staff, working as nurses and/or midwives but with little professional training) 
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and non-physician clinicians perform many of the nursing and clinical tasks at district level 
(‘task shifting’).33,37 
Intervention/programme approach
This article describes the impact of integration of HIV/PMTCT services into general health 
services. Since 2003, Médecins Sans Frontières (MSF) and the Ministry of Health (MoH) 
entered into a collaborative partnership to increase access to ART in Thyolo. MSF provided 
logistical support and technical guidance, while the MoH provided most of the human 
resources and health facilities, as well as the antiretroviral drugs obtained through the Global 
Fund to fight AIDS, Tuberculosis and Malaria. ART and PMTCT care are mostly provided by 
government clinicians and nurses. In line with the national programme, the expansion of 
ART in Thyolo made use of a public health approach based on decentralisation to peripheral 
clinics and task shifting as mentioned above. Between 2007 and 2010, ART and PMTCT 
activities were increasingly integrated into general health services, meaning that ART and 
PMTCT care were provided wherever possible at the same clinics, during the same hours, 
and by the same staff who provided general (peripartum) care. The timeline of the expansion 
and integration of ART care was described previously.37 
Box 1. PMTCT protocols used in Thyolo
• 2002: PMTCT services started being delivered at the district hospital. Initially, single-dose nevirapine 
(sd-NVP) was prescribed as per WHO recommendation at that time.38 
• 2007: following a change in WHO-recommendation, the regimen changed to
• zidovudine (AZT) from 28 weeks gestation 
• combined with sd-NVP and AZT/lamivudine (3TC) at the onset of labour 
• and a seven day ‘tailing off’ of AZT/3TC to prevent resistance against NVP.
• Sd-NVP and one-week AZT-prophylaxis were provided to the child.39 
• End 2010: Expanded prophylaxis was provided at all facilities with antenatal services.
HIV services were initially delivered in a largely vertical fashion, but once district-wide 
provision of ART services and a substantial increase in uptake of PMTCT services in 2007 were 
achieved, HIV-care was integrated within general health services.40 Increasingly, measures to 
improve uptake and outcomes of reproductive health services were implemented, including 
the provision of post-partum, non-monetary incentives such as soap, a baby blanket and a 
traditional wrap that could encourage women to come for delivery at a health facility.41 At 
the same time, contraception became more widely available and promoted in all outpatient 
departments in Thyolo District, both for HIV-positive and HIV-negative people. By late 2008, 
most ART and PMTCT care was provided in an integrated manner although elements of 
service integration continued beyond that time.
166 Chapter 11
Box 2. Protocol for HIV-testing of infants in Thyolo
• Testing of HIV-exposed infants using DNA-PCR at 6 weeks of age (or as soon as possible thereafter) was 
introduced in August 2007 at the district hospital and gradually expanded to include ten PMTCT sites by end 
2010.
• PCR-negative infants were retested with a rapid diagnostic test at nine months. If breathfeeding continued 
beyond that time, tests were repeated every three months until the mother had stopped breastfeeding for at least 
six weeks.
• In a child below 18 months of age testing positive by rapid test the diagnosis would be confirmed with a 
DNA-PCR test.
• Treatent with ART for all children less then one year of age diagnosed HIV-positive regardless of clinical and 
immunological status was introduced in July 2008, in like with the latest evidence. 42
• DNA-PCR diagnostic services were made available through a reference laboratory in Blantyre (nearest-by large 
town) and funded through a consortium of several partners.
Since 2003, women eligible for ART for their own health have been started on a combined 
regimen consisting of stavudine (d4T)/3TC/NVP. ART among pregnant women in Malawi is 
established by clinical and immunological evaluation, with patients in WHO clinical stages 
3 and 4 and patients in stages 1 and 2 and with a CD4 count below 350 cells/mm3 eligible 
for ART (revised from 250 cells/mm3 in late 2009).39,43 The newest WHO guidelines, which 
promote more robust and safer ART regimens are expected to be adopted in Malawi in the 
near future.44,45
HIV-related changes in reproductive health resources and infrastructure 
Several improvements in reproductive health services were supported by the increased 
budget for HIV-care. The financial support for the delivery incentive came from MSF, 
using money from the ART/PMTCT programme at a cost of US $7 per woman, which was 
considered affordable in this setting.41 Four maternity waiting homes were built at peripheral 
health centres throughout the district in 2007 and 2008, and four maternal and child health 
units of health centres were renovated in 2008. These constructions and renovations were 
all supported with funds from MSF’s HIV/AIDS programme budget. Five facilities were 
upgraded to provide full Basic Emergency Obstetric Care services, including the possibility 
to perform vacuum extraction, administer magnesium sulphate and intravenous antibiotics 
and perform manual vacuum aspirations. This involved both upgrading of existing buildings 
and equipment, as well as training of health staff. The upgrading was financed by both MoH 
and MSF, using both general funds and HIV-related funds.
Effective drug procurement and supply chain management for drugs to reach clinics and 
pharmacies are major challenges in Malawi.46 At district level, supply systems of MSF and 
MoH have been integrated into one general procurement and supply system. The availability 
of essential medications within the health system improved thanks to investments in second- 
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and third-line antibiotic regimens supported by funding from the HIV/AIDS programme. For 
instance, a wider range of antibiotics became available for the treatment of STIs including 
third-generation cephalosporines.
Outcomes
We assessed uptake indicators for antenatal care (number of consultations, percentage of 
women tested for HIV, PMTCT-uptake), institutional deliveries, postpartum care, treatment 
for sexually transmitted infections (STIs) and family planning visits (as a proxy for uptake of 
contraceptives) during the period under observation (01 January 2005-31 December 2010). 
We also assessed PCR-HIV test outcomes among children born to PMTCT-mothers for the 
period during which data were available (01 August 2007-31 December 2010).
Data collection and analysis
Data were collected from facility-records, the Health Management Information System 
(HMIS) database and the MSF database (PMTCT-uptake) maintained for routine programme 
monitoring. Facility-records include information on the uptake of STI care and family planning 
services. Data were collected by a dedicated MSF staff member with experience in data 
collection and by the family planning and STI coordinators from the District Health Office 
(DHO), and crosschecked by senior MSF and DHO clinical staff. Quality control was regularly 
performed on both databases by verifying information contained in databases with facility 
records. All relevant data were entered into a separate, password-protected Microsoft Excel 
sheet. In order to assess the relative change in uptake of services, we calculated relative risks 
and 95% confidence intervals comparing the data from 2005 (or the earliest available date) 
and 2010. All analyses were performed using IBM® SPSS® Statistics version 15 and STATA 
version 11. For all analyses, a p-value of <0.05 was considered statistically significant. 
Results
In 2007, the district achieved district-wide access to ART for 80% of those estimated in 
urgent need of treatment.37 During the process of service integration in 2007 and 2008, 
the number of women initiating ART remained stable and the number of women receiving 
PMTCT care further increased. At the end of December 2010, there were 18 753 people 
alive on ART in Thyolo.
Uptake of reproductive health services
The number of women attending antenatal services has increased significantly, as shown in 
Table 1. Women were 50% more likely to attend one antenatal care visit in 2010 compared 
to 2005 and 18% more likely to attend four antenatal visits (as recommended by WHO) in 
2010 compared to 2008 (data not available prior to that time). Among women attending at 
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least one antenatal care visit, the likelihood of being tested for HIV was more than 3 times 
higher in 2010 compared to 2005.
Table 1. Comparison of the uptake of reproductive health services in Thyolo, Malawi, between 2005 and 2010
2005 2010 Relative risk
Estimated number of pregnant women1 25,050 28,280 ---
Number attending at least one ANC visit 15,655 26,579 1.50
95%CI 1.48-1.51, p<0.001
Number attending at least four ANC visits 3,391 (2008) 4,531 1.18
95% CI 1.14-1.23, p<0.001
Number of HIV tests done among 
pregnant women attending ANC**
4,133 25,222 3.59
95%CI 3.50-3.69, p<0.001
Estimated number of HIV-positive 
pregnant women (HIV-prevalence 21%)
5260 5938 ---
Number of HIV-positive women receiving 
PMTCT (any)
936 2873 RR: 2.72
95% CI 2.55-2.90, p<0.001
Number of deliveries 9515 21973 RR: 2.05
95% CI: 2.01-2.08, p<0.001
Number presenting for postnatal visit 1 
week after delivery
3,253 16, 156 RR: 4.40
95% CI 4.25-4.55, p<0.001
Number of infants tested by PCR 421 (2007) 1599
Number of infants testing positive 56 80
Proportion of infants testing positive 13.3% 5.0% RR: 0.38
95% CI: 0.27-0.52, p<0.001
* Calculated from projected population from 1998 Population and Housing Census with a birth rate of 4.5%
** Some women may have been tested more than once
Access to quality PMTCT care increased significantly between 2005 and 2010. In 2005, 
936 HIV-positive women received single-dose nevirapine (NVP) for PMTCT. In 2010, 2873 
women received PMTCT-care: 1560 received zidovudine (AZT) prophylaxis from 28 weeks 
gestation, 794 women received full ART as they were established to be eligible on maternal 
indication only, and 519 were on ART already at the first antenatal visit. The likelihood for 
an HIV-positive woman to receive PMTCT was 2.7 times greater in 2010 compared to 2005.
We previously reported that in the two-year period between late 2007 and late 2009, the 
number of deliveries in health facilities throughout the district increased by 78%.41 Women 
were twice as likely to deliver at a health facility in 2010 compared to 2005, and more than 
four times as likely to undertake a postnatal visit.
Figure 1 shows the increase in uptake for antepartum, intrapartum and postpartum care 
between 2005 and 2010, calculated as the percentages of women receiving these types 
of care of the total number of pregnant women. Despite this increase in patient burden, 
maternal pregnancy outcomes at facility-level improved during the same period, probably 
due to obstetric audit and feedback to improve the quality of care.47,48 Health promotion 
efforts also increased. All women attending STI care are actively encouraged to test for 
HIV, and all women attending HIV-care are asked whether they have STI-related complaints 
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and treated if this is the case; women attending HIV-care are generally encouraged to use 
condoms; family planning is promoted, in particular to HIV-positive women, and women 
attending STI treatment and HIV-care are encouraged to bring their partners to the clinic 
during subsequent visits for assessment and treatment. As a result of these activities, 
between 2005 and 2010, the number of women receiving treatment for STIs increased from 
5345 to 11 236 (population exposed 140 000 and 150 000 women of reproductive age 
respectively), representing a doubling in the likelihood of receiving STI treatment (RR 1.96, 
95%CI 1.90-2.03).
The number of family planning consultations at medical facilities in Thyolo district increased 
from 73 625 in 2005 to 103 480 in 2010, an increase of 41%. This includes consultations 
in the public as well as the private sector. It is not known how many of these consultations 
were repeat consultations nor for how many women.
PMTCT outcomes
Since 2007, the number of infants receiving a PCR/HIV-test at six weeks of age increased 
substantially, while the HIV-prevalence rate among these infants whose mothers had received 
PMTCT showed a steady reduction indicating that the outcome of the PMTCT programme 
improved markedly over the period in which services were scaled up and integrated. HIV-
exposed-infants were 62% less likely to test HIV-positive in 2010 compared to 2007 (RR 
0.38, 95%CI 0.27-0.52).






















We can tentatively conclude that the availability of HIV funding has broadly benefited the 
overall health system and contributed to the improved utilisation of reproductive health care 
services. At the very least these findings show that scaling up PMTCT and ART need not 
hinder improvements in other health priorities. The national demographic health surveys 
(DHS) of 2004 and 2010 indicate that Thyolo was the district with the second highest increase 
in the percentage of all deliveries occurring at a health facility (from 51.4 to 75.1%).33,49 The 
figures for peripartum care utilization are comparable between these demographic health 
surveys and our study, except for the antenatal care utilization in 2005 that was found to 
be lower in our study compared with the DHS (approximately 60% versus approximately 
90%).33 This discrepancy may be caused by the different data collection methods.
Our report shows that the integration of opt-out HIV testing and counselling and PMTCT 
care within the general peripartum services did not limit women’s utilisation of general 
and reproductive health care, as some have feared.18,19 Moreover, despite the fact that 
considerable human and material resources were needed to facilitate the increased provision 
of ART and PMTCT, the health care system was still able to accommodate an increasing 
number of patients attending general reproductive health care.
This type of study can be classified as ‘operational research’, meaning that it is based on 
routinely collected programme data. The main strength of such a study is that the data are 
all derived from a real programme/field setting, and as such may provide a more credible 
picture for programme planners compared to findings from a controlled study environment.50 
Limitation of this type of research are its retrospective nature and the fact that some degree 
of underreporting may occur since proper recording and storing of data may be a challenge 
in under-resourced settings and is usually not given high priority.51 However, we consider the 
data used in this analysis for the period 2005 to 2010 reliable for two main reasons. Firstly, 
quality-control was performed for data reported at HMIS and MSF. Secondly, data on ANC, 
delivery care, postpartum care, family planning and STI treatment all showed very clear 
trends without any major ‘outliers’.
Another important limitation of the study design is that no causal relationships can be 
ascribed. We have shown that several initiatives were implemented with money allocated 
to HIV, but there may be other explanations for the observed increase in uptake of services. 
The significant increase in the uptake of ANC may have been the result of increased health 
promotion efforts to all women, including perception in the community of improved antenatal 
care or health services in general, increased availability of ART, PMTCT and HIV testing and 
counselling, and increased availability of health staff as a result of reduced HIV/AIDS related 
mortality among staff.5 The increase in women coming for at least four antenatal visits may 
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have been due to an increase in the number of women coming for PMTCT-care who are 
urged to come every month for their ART or AZT-refills. Clinic records do not differentiate 
between PMTCT and non-PMTCT women among those coming for a fourth visit. Increased 
health promotion and improvements in quality of care are also the likely contributors to the 
increased uptake of postpartum care, family planning services and STI treatment.
PMTCT and ART services in Thyolo were delivered in an integrated manner, through the 
public health system, by health staff in the same clinics used for general health care. This 
means that HIV testing and counselling, PMTCT services and ART care could be received 
by patients at the same place and time they received their general peripartum care. The 
fact that PMTCT and ART are readily available is likely to positively influence the decision of 
women to accept to be tested and seek care. The fact that PMTCT and ART were provided at 
the general clinic also forced both MoH and MSF health managers to take into consideration 
the (limited) resources of these clinics while planning the provision of ART and PMTCT.
It is understandable that those concerned with the general health of women and children 
have grown apprehensive of the substantial budget that has been made available for HIV-
care. However, it is likely that the financial situation of the local public health sector would 
be in an even more deplorable state without the influx of HIV-money. Our findings indicate 
that investments in district health services that take into account both HIV-related and 
reproductive health needs may produce significant improvements. Maternal mortality and 
HIV should be tackled together by the same services. ART reduces HIV transmission from 
mother to child, promotes women’s health and survival, and in this way can also improve the 
health outcomes of their children. For this reason, the provision of ART should be promoted 
as an essential element of primary maternal and child care, and pregnant women should be 
considered a priority group to access ART. 
Under current circumstances, given the fragile situation of most public health systems in 
sub-Saharan African nations and the overwhelming burden of the HIV/AIDS epidemic, 
integrated HIV-/reproductive health programmes such as the one described in this paper, are 
difficult to sustain without significant external support. Withdrawal of donor funding based 
on several reasons, including unjustified scepticism about the effects of external investments 
will endanger the lives of many, both HIV-positive and –negative people. 
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increase health facility deliveries? 
The experience in Thyolo District, 
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Attendance for intrapartum care in Thyolo District, Malawi, was studied following 
implementation of a locally valued, non-monetary incentive. The number of facility-based 
deliveries per month was compared between the fourth quarter of 2007 and the third 
quarter of 2009, before and after introducing the incentive that included soap, a baby 
blanket and a traditional baby wrap. The number of deliveries in health facilities increased by 
78% over the 2-year period. The increase was larger in peripheral rural facilities compared 
with the district hospital (94% vs. 38%). Locally developed incentives may lead to more 
women receiving professional maternity care in Malawi, particularly in rural areas.
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Introduction
Most obstetric complications occur around the time of delivery and cannot be predicted. 
Therefore, the WHO recommends that women deliver at health facilities with professional 
birth attendants.1 Provided that the quality of care at the facility is according to standard, an 
increase in professional intrapartum care may prevent maternal and perinatal mortality as 
well as vertical HIV transmission.1,2
However, in rural areas of Malawi approximately one- half of all women still delivered at 
home in 2004, without the assistance of a health professional.3 Despite the availability of 
free obstetric care in the public health system and the efforts of the Malawian government 
to motivate women to deliver at health facilities4, several barriers discourage women from 
doing so, including sociocultural factors, a low perceived need–benefit ratio and physical 
inaccessibility.3,5
Another barrier recognised by the Ministry of Health (MoH) and many health workers within 
the Malawian health system was that women were requested to bring a cloth wrap for the 
newborn after delivery. Although bringing this cloth was not a formal obligation and the 
MoH condemned health workers for insisting on it, some women expressed that they were 
afraid to come without a cloth owing to shame or fear.
It was hypothesised that providing women with a postpartum enhancement package, 
including a baby blanket and a traditional wrap, could encourage them to attend a health 
facility for delivery. PubMed was searched for the terms ‘obstetric delivery’, ‘health facility’ 
and ‘incentive’, but no descriptions of a similar initiative were found. The objective of this 
paper was to describe the change in attendance for intrapartum obstetric care following 
implementation of the package.
Materials and methods
Design and setting
This descriptive preand post-intervention study took place in Thyolo District, a very poor, 
predominantly rural area in southern Malawi with approximately 600 000 inhabitants and 
with an adult HIV prevalence of 21%. The 2004 Demographic Health Survey showed that 
one-half of pregnant women in the district delivered at a health facility.3 The other half 
delivered at home, with assistance from a traditional birth attendant (TBA) (36%), a relative 
or friend (11%) or without any assistance (2%). Thyolo had an estimated perinatal mortality 
rate of 33 per 1000 live births and the maternal mortality ratio (MMR) was estimated to be 
comparable with the national MMR of 984 per 100 000 live births.3
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Intervention
Médecins Sans Frontières (MSF) and the Thyolo District Health Office (DHO) jointly 
implemented an incentive programme to encourage women to deliver at a health facility. 
From March 2008, MSF-funded ‘post-delivery packages’ were offered to pregnant women if 
they delivered at a government, mission or private (tea estate) health facility. The packages 
were advertised by the nurses/midwives during antenatal clinics and health promotion talks.
The post-delivery pack age consisted of one piece of soap, a baby blanket and a traditional 
wrap, costing 1052 Malawian Kwacha (approximately US $7). The choice of these items was 
made after key informant interviews with several health workers and a number of women 
attending antenatal clinics.
Outcome measures
The outcome was the number of deliveries in any health facility. The 3-month period from 
October to December 2007, shortly before the introduction of the post-delivery pack age, 
was defined as the baseline period. The postintervention period was defined as the 3-month 
period starting 1 year after implementation of the package in the last health facility in the 
district (July–September 2009).
Data collection and analysis
Data on the number of deliveries were extracted from the records of all 28 health facilities in 
the district (15 government, 8 mission and 5 private facilities) by a dedicated staff member 
and were verified by senior staff. The mean number of deliveries per month during baseline 
and outcome periods was compared for the peripheral sites, mission centres, government 
health centres, the district hospital and all health facilities combined using Epi Info v.3.5.1 
(CDC, Atlanta, GA, USA).
Results
During the baseline period, the average monthly number of facility deliveries in the district 
was 1030. Following implementation of the post-delivery pack age, this number gradually 
increased to an average of 1830 per month in the third quarter of 2009, a statistically 
significant increase of 78% (P < 0.001). The largest increase (94%; P< 0.001) occurred in the 
rural peripheral centres, compared with 38% (P < 0.001) in the semi-urban district hospital 
(Figure 1). The increase was 93% in mission health centres (P < 0.001) and 109% (P < 0.001) 
in government health centres.
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Figure 1. Number of facility deliveries per month in peripheral sites and the district hospital, Thyolo District, Malawi, 
October 2007–September 2009. Note the steady increase of deliveries in peripheral sites.
Discussion
Although limited in scale, this is the first known study of non-monetary incentives to 
encourage facility delivery. The findings support the concept that a simple, culturally sensitive 
incentive encourages women to deliver at a health facility.
Moreover, the results indicate that the incentive may be more effective in peripheral health 
centres compared with a semi-urban district hospital setting. One explanation is that the 
incentive may be perceived as having more value in rural areas, which generally have a 
poorer population.3
Another explanation is that more women were already delivering at a health facility in the 
semi-urban catchment area of the district hospital. We believe that an important feature 
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   
       
        
       






         
    
  
 
       
      












     
 
      
  
    
    
   












    
 
  
    
   
 
     
  
       



























Similar initiatives could be developed in other settings based on knowledge of local culture 
and customs.
We feel that US $7 per woman is a reasonable investment for enhanced facility delivery. In 
Thyolo District, with 30 000 deliveries per year, the maximum cost if every woman accessed 
the package would be US $210 000 per year. This would increase the cost of the essential 
health package by approximately US $0.3 per head per year.
It is important to note that an increased uptake of professional care will only lead to 
improved health outcomes if the quality of care at facility level is up to standard. Therefore, 
simultaneously with the described incentive, efforts were undertaken to enhance the quality 
of obstetric care in the district since late 2007. These efforts included: (i) systematic audit and 
feedback;6 (ii) increased supervision of maternity care throughout the district by senior staff; 
and (iii) on-the-job coaching as well as formal classroom training in obstetric procedures and 
emergency drills for maternity staff in the health centres and hospital.
This was an observational study using routine data in a programme setting without a control 
group. The study design is a limitation as the number of deliveries may have been influenced 
by other factors during the study period, including: (i) a perceived increase in quality of 
care following the efforts described;6 (ii) efforts by the government to discourage women 
from delivering with TBAs;4 (iii) a community-based maternal and newborn care initiative 
that was launched in a number of areas in the district throughout late 2008 and 2009;7 
(iv) the completion of four maternity waiting homes in 2009; and (v) signing of service level 
agreements between the DHO and mission facilities at different points in time throughout 
the study period, abolishing user fees for intrapartum care in these sites. However, initiatives 
(iii) and (iv) started later in the study period, after much of the observed increase had already 
occurred, and the increase of deliveries in mission facilities was not larger than in public 
health centres. In our opinion, these five factors may have had some influence on attendance 
but would not have resulted in such a marked change over such a short time.
Therefore, despite the limitations, this study supports the use of a non-monetary incentive 
to encourage women to attend a health facility for delivery. More deliveries attended by 
professionals may reduce morbidity and mortality. The use of similar incentives, determined 
with local cultural knowledge, should be tried in other contexts to determine their suitability 
and effectiveness on a broader scale.
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In Malawi, the dramatic shortage of human resources for health is negatively impacted 
by HIV-related morbidity and mortality among health workers and their relatives. Many 
staff find it difficult to access HIV care through regular channels due to fear of stigma 
and discrimination. In 2006, two workplace initiatives were implemented in Thyolo District: 
a clinic at the district hospital dedicated to all district health staff and their first-degree 
relatives, providing medical services, including HIV care; and a support group for HIV-positive 
staff.
Methods
Using routine programme data, we evaluated the following outcomes up to the end of 
2009: uptake and outcome of HIV testing and counselling among health staff and their 
dependents; uptake and outcomes of antiretroviral therapy (ART) among health staff; and 
membership and activities of the support group. In addition, we included information from 
staff interviews and a job satisfaction survey to describe health workers’ opinions of the 
initiatives.
Results
Almost two-thirds (91 of 144, 63%) of health workers and their dependents undergoing 
HIV testing and counselling at the staff clinic tested HIV positive. Sixty-four health workers 
had accessed ART through the staff clinic, approximately the number of health workers 
estimated to be in need of ART. Of these, 60 had joined the support group. Cumulative ART 
outcomes were satisfactory, with more than 90% alive on treatment as of June 2009 (the 
end of the study observation period). The availability, confidentiality and quality of care in 
the staff clinic were considered adequate by beneficiaries.
Conclusions
Staff clinic and support group services successfully provided care and support to HIV-positive 
health workers. Similar initiatives should be considered in other settings with a high HIV 
prevalence.
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Background
Malawi’s severe health worker shortage is attributable to both an inadequate supply of 
trained health workers and poor retention of staff within the health system due to low 
remuneration, high workload, poor working conditions, illness and death.1 Shortages of 
physicians and nurses are particularly acute, with only two medical doctors and 36.8 nurses 
per 100,000 population.2 These levels are far below the 250 health workers per 100,000 
population recommended by the World Health Organization (WHO).3 Numbers of other 
staff, including non-physician clinicians (clinical officers and medical assistants), are also 
insufficient.4
In high-HIV prevalence countries such as Malawi5 HIV/AIDS can have a negative impact on 
the availability of human resources in two important ways. First, HIV is a leading cause of 
death among health workers: one in 10 health workers in Malawi were estimated to have 
died of AIDS since the start of the epidemic till 19976, and a study done in 1999 found an 
annual death rate of 2% among nursing and clinical cadres, identifying AIDS and TB as the 
most common causes.7 Second, HIV leads to health workers’ absence from duty by causing 
illness among staff themselves or among their relatives. Additional absenteeism results from 
health workers having to attend funerals of relatives and colleagues.8,9
Uptake of HIV testing and counselling (HTC) and antiretroviral therapy (ART) among health 
workers in Malawi is low, and remained so even when these services became available in the 
public health system, due to the particular stigma that can be associated with being an HIV-
positive health worker.10 Studies from other high-HIV prevalence countries have highlighted 
the need to organize special services where staff can access a professional provider in a 
confidential manner.11
In 2006, a national survey in Malawi calculated the human resource allocation providing 
ART in public health facilities, and concluded that the extended life years of health workers 
on ART exceeded health worker years needed to staff the p ublic ART programme.12 Other 
studies have reinforced this finding by proposing that the establishment of separate HIV 
services specifically dedicated to health workers could increase their access to essen ti al HIV 
care, including ART, and in this way, would benefit the health system by reducing attrition 
among the health work force.13
In Thyolo District, Malawi, the Thyolo District Health Office and Médecins Sans Frontières 
(MSF) established a clinic dedicated to health staff providing general medical services, 
including essential HIV care and a health worker support group for HIV-positive health 





Thyolo, a rural district in the south of Malawi, has a population of approximately 600,000; 
the adult HIV prevalence in 2004 was 21%.14,15 Healthcare is delivered via one large district 
hospital, one mission hospital, and 28 primary care facilities. Health staff ratios are lower 
than the national average, with only 1.3 doctors and 28 nurses per 100,000 population. In 
2009, the district health office recorded 83% vacancies for clinical officers, 60% for medical 
assistants and 75% for nurse-midwife technicians, the most common nursing cadre.16 As of 
August 2009, there were 962 health workers in the district (Table 1).
Since 1997, MSF has been providing support to the district health office in the delivery 
of HIV/AIDS services. ART has been scaled up to district-wide access, and by the end of 
2009 more than three-quarters (78%) of all patients initiated since the start of the ART 
programme in 2003 were alive on treatment.17




Medical doctor 5 1 1 7
Clinical officers 19 6 0 25
Medical assistants 36 1 0 37
Registered nurses 8 0 0 8
Nursing technicians 170 32 0 200
Auxiliary nurses 12 0 0 12
Community nurses 10 11 0 22
Pharmacy technicians 2 2 0 4
Lab technicians 4 2 0 6
Radiographer 2 0 0 2
Dental 2 0 0 2
Environmental officers 12 0 0 12
HSAs 533 0 0 533
Hospital attendants 83 0 0 83
Patient attendants 8 0 0 8
Total 906 55 1 962
Programme approach
In order to overcome the barriers for health worker access to HIV services, a staff clinic was 
opened in July 2006 at Thyolo District Hospital. The clinic services are available for all health 
workers in the district and their close relatives (spouses and children). HIV services include 
HTC, treatment of opportunistic infections, cotrimoxazole prophylaxis, antiretroviral therapy 
and laboratory monitoring. The staff clinic was promoted through staff meetings, posters in 
the hospital and referral by the hospital support group.
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In addition, the clinic provides general primary care to HIV-positive and HIV-negative health 
workers. This comprehensive approach aims to minimize the stigma that may arise from 
attending an “HIV-only” clinic.11 General services provided include treatment of malaria, 
musculoskeletal problems, hypertension, diabetes, asthma and other respiratory illnesses, 
gastrointestinal conditions, skin diseases, and sexually transmitted infections.
Consultations are performed by a senior clinical officer accompanied by an experienced 
counsellor in a dedicated room within the hospital. The clinic is open every weekday from 
8 am to 12 pm. All services are provided free of charge. In order to support confidentiality, 
staff accessing HIV services can use their own names or provide different names (their 
childhood names). Job titles are not recorded as this was stated in key informant interviews 
to be a concern.
In addition, a group of HIV-positive staff established a support group at the district hospital 
to provide a support network for HIV-positive health workers. The group consists of both 
MSF and Ministry of Health staff who organize meetings every two weeks to discuss physical, 
psychological and social needs. Support group members include nurses, counsellors and 
ward attendants.
These district initiatives a dedicated staff clinic and a health worker support group were the 
first of their kind in Malawi. Since their inception, some other districts have implemented 
dedicated staff health services, the majority providing HIV care alone.
Data collection and analysis
We used a mixed-methods approach to evaluate the following outcomes: uptake and 
outcome of HTC among health workers and their dependents; uptake of ART among health 
workers only (data could not be separately extracted for dependants) and outcomes while 
on treatment; membership and activities of the support group; and opinions among staff 
about the implemented initiatives.
Patient characteristics (age, sex and CD4 count at baseline) and ART outcomes (time on ART 
and outcome at study end) were collected using FUCHIA software (Epicentre, Paris , France) 
and Microsoft Excel databases maintained by MSF for routine programme monitoring. HTC 
data were extracted from clinic registers from July 2006 (programme inception) to June 
2009. The cumulative probability of progression to death is described using Kaplan-Meier 
estimates.
To evaluate health workers’ opinions, we included results from a job satisfaction survey that 
was performed as a routine management activity in June 2009. In addition, semi-structured 
interviews were conducted with three key informants representing the various stake-
holders pertinent to this evaluation: a clinician at the staff clinic; the chairperson of the staff 
support group; and the coordinator of the “Caring for Caregivers project” of the National 
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Organisation of Nurses and Mid-wives in order to get the national perspective and compare 
with other initiatives. Qualitative data analysis of these interviews took place through 
extracting notes from the interviews and taking out relevant parts for this evaluation. All 
data were analyzed using SPSS version 17 (New Jersey, USA).
Data were collected as part of routine programme monitoring and evaluation, and 
anonymized prior to being made available for analysis. The secondary analysis of routinely 
collected data is exempt from ethics review by both the Malawi National Health Sciences 
Research Committee and the MSF Independent Ethics Review Board.
Results
Between July 2006 and June 2009, 144 clients (health workers, spouses and children) 
presented for HTC at the staff clinic, and of these, 91 (63%) tested HIV positive. By June 
2009, 96 health workers (including 36 men) had been initiated on ART. Two-thirds (62) of 
them had started ART in the clinic; the rest had initiated treatment elsewhere and then self-
transferred to the clinic for follow up. Of those on ART, seven staff were employed in health 
centres and five were from outside Thyolo District and had initiated ART in the staff clinic 
before returning to their respective districts for follow-up care.
The median CD4 count of staff who initiated ART in the clinic was 133 cells/mm3, indicating 
that staff presented later than the general hospital population over the same period (median 
CD4 count of 145 cells/mm3). Eight staff out of the 62 (13%) presented in an advanced 
stage of immune suppression with CD4 counts below 50 cells/mm3 (Table 2).
Table 2. Baseline characteristics of the staff clinic and general ART clinic (patients who started ART)
Staff clinic (n = 62) General ART clinic-adults’ hospital
(n = 5906)
Total patients 62 5906
CD4 at initiation, median (IQR) 133 (98-222) 145 (69-234)
< 50 cells/mm3 8 (12.9%) 909 (15.4%)
< 250 cells/mm3 34 (54.8%) 3003 (50.8%)
≥250 cells/mm3 11 (17.7%) 1037 (17.6%)
Unknown 9 (14.5%) 957 (16.2%)
Age, median (IQR) 36.5 (32-41) Specific age groups not indicated
Age groups 24-29 yrs: 11 (17.7%)
30-39 yrs: 29 (46.8%)
40-49 yrs: 17 (27.4%)
50-55 yrs: 5 (8.1%)
In the outcome analysis (n = 57), we excluded the five staff who were initiated in Thyolo staff 
clinic but came from outside of the district. Cumulative three-year outcomes among Thyolo 
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staff who initiated ART at the staff clinic were as follows: 91% (52/57) of Thyolo health 
workers who had initiated ART at the staff clinic were alive and on ART; 4% (two) had died; 
5% (three) had transferred to other services in the district; and none had defaulted or stopped 
treatment. These outcomes are in line with the national ART programme outcomes.18 The 
cumulative probability of death is described in Figure 1.
Figure 1. Kaplan Meier Survival graph.
In the three years since inception, membership of the health workers’ support group 
increased from 10 to 61, all but one of whom were still on ART at the end of the observation 
period (the remaining health worker is not yet eligible for ART according to clinical criteria). 
The majority of support group members were staff working in the district hospital with only 
three members from nearby health centres. According to key informant interviews with 
the chairperson of the support group and the clinician of the staff clinic, access from other 
facilities is difficult due to long travelling times.
Staff perceptions of the clinic were assessed in a job satisfaction survey conducted among 700 
out of 962 health workers in Thyolo District in June 2009 as part of a routine management 
activity. The survey included a representative sample of all higher health workers (lower 
level cadres, such as ward attendants, were not included). Among all health workers, 343 
responses were obtained, giving a response rate of 49%. Respondents by cadre were 
reflective of service distribution, apart from the laboratory and pharmacy technicians who 
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    
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Even though awareness of the staff clinic was high (85% at hospital level and between 73% 
and 79% in the peripheral centres), only between 39% (hospital staff) and 29% (health 
posts staff) stated they had ever made use of it. Commonly cited reasons for attending 
the clinic were: high quality of care, easy access and confidentiality. The most commonly 
reported reason for the hospital staff was ease of access; for the health centre staff the 
quality of care offered in the staff clinic was said to be the most important factor. The most 
important reasons for not attending were distance between the workplace and the clinic 
(especially for those working in the periphery) and inconvenient opening hours (i.e., during 
working time). These reasons were most frequently mentioned by staff from the peripheral 
sites (Table 3).
According to the clinician at the staff clinic, the main perceived benefit of the staff clinic was 
the possibility to receive convenient (’one-stop’) services in a separate room in the hospital 
where confidentiality is ensured by the provision of general care (and not exclusively HIV/ 
AIDS care).
Table 3. Outcomes of the staff clinic related questions of the staff survey.








Aware 52 (85%) 171 (79%) 51 (73%) 274 (79%)
Unaware 7 (11%) 39 (18%) 17 (24%) 63 (18%)
No answer 1 (2%) 7 (3%) 2 (3%) 10 (3%)
Utilization of services
Used staff clinic at least once 24 (39%) 76 (35%) 20 (29%) 120 (35%)
Never used 33 (54%) 133 (61%) 47 (67%) 213 (61%)
No answer 3 (5%) 8 (4%) 3 (4%) 14 (4%)










Easy to access 18 38 11 67
High quality of care 2 59 12 73
Confidentiality 7 29 9 45
Friendly services 9 16 8 33










Do not need services offered 7 7 1 15
Too far to access 9 88 33 130
Don’t want people to know I visit staff clinic 1 3 2 6
Bad quality services 10 15 5 30
Opening hours not regular 18 52 24 94
It is an unfriendly place 5 23 5 33
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Discussion
For high-HIV prevalence countries with human resource shortages, reducing mortality and 
morbidity among health workers is a critical priority. Our results show that a dedicated 
general staff clinic combined with an HIV support group can successfully enhance uptake of 
essential HIV services among health staff.
The exceptionally high HIV prevalence of 63% among those coming for HTC at the staff 
clinic reflects a positive self-selection bias towards those with symptoms or who suspect 
themselves to be positive, and reflects the acceptability of the service as a “safe place” to 
go for a first HIV test.
Assuming that the actual HIV prevalence among Thyolo health workers was similar to the 
general adult HIV prevalence in the district (21%) and that 30% of HIV-positive adults were 
in need of ART (based on national approximates)5, we estimate that the expected number 
of staff requiring ART by mid-2009 was around 60. This suggests that most health workers 
who needed ART in the district had accessed treatment.
Results from the job satisfaction survey illustrate that there is high awareness of the staff 
clinic in Thyolo. Opening hours during working time are cited as a main reason for not 
making use of its services. Offering weekend opening hours could improve uptake. It is 
encouraging that concerns about anonymity was not seen to be an important barrier to 
access, suggesting that the confidentiality measures offered by the clinic, together with the 
fact that HIV services are provided as part of general services, are adequate. In response 
to the fact that distance was cited as a problem for staff working in more remote areas a 
smaller staff clinic is planned to open in a peripheral site.
The timely provision of ART to people in need supports their ability to work19, and several 
studies have shown that providing ART to health workers is a particularly wise investment 
as it greatly contributes to reduced attrition.9,20 Based on our experience and some of the 
problems raised during this evaluation, a number of features for a successful staff clinic 
can be proposed. These include: the provision of confidential but accessible rooms in close 
proximity to the workplace; awareness raising among health staff through staff meetings, 
pamphlets and posters; the allocation of dedicated staff, including a respected clinician 
accompanied by an experienced counsellor; the creation of an integrated clinic that provides 
HIV care as a part of a comprehensive package of general healthcare such that the clinic is 
not perceived as an HIV clinic; the establishment of satellite/mobile clinics in hard-to-reach 
peripheral areas; and flexible opening hours, including nights and weekends.
The allocation of staff to support a dedicated clinic for health staff in the context of human 
resource shortages may be considered as an additional burden to an already overstretched 
service. However, we believe that the relatively low resource requirements, both human (a 
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half-time clinical officer and a counsellor for approximately one hour per week) and material 
(one room at the hospital) are more than adequately compensated for by the reduced 
waiting times, illness and mortality of health staff benefitting from the services. The majority 
(85%) of staff on ART have joined the support group, indicating a high acceptance and 
appreciation of this type of support. However, the fact that nurses are the highest qualified 
cadre registered at the staff clinic indicates that senior staff members face additional 
challenges to seeking care.
The provision of dedicated services for health staff remains limited in Malawi: only eight 
of Malawi’s 28 districts provide staff clinic services.21,22 Several groups have highlighted 
the need to boost access to HIV services for health workers.23,24 The Caring for Caregivers 
programme, a five-year project run by the Midwives, Malawi.
National Organisation of Nurses and Midwives, was established in 2006 in order to promote 
treatment and additional support for HIV-infected health workers.21 Health workers who 
want to attend healthcare anonymously are linked to a support network that refers them 
to appropriate services outside of their own work-place. The Thyolo support group is linked 
with the national Caring for Caregivers programme of the NONM, which coordinates 
exchange visits with other districts in order to promote the support group concept and 
share lessons learnt.
Our study is subject to a number of limitations. Our analysis is based on secondary data 
collected for routine clinical care and, as such, we are only able to report on a limited number 
of variables. We chose this operational research approach in order to minimize the burden 
of data collection to routine services. Due to confidentiality issues, we are not able to report 
outcomes disaggregated by cadre. We did not undertake any formal sampling procedure 
for the qualitative survey so the reports will be compromised in validity. Health surveillance 
assistants formed 70% of the health staff included in this survey and represented 60% of 
the staff survey respondents; thus the overall findings of the questions of the survey may 
be biased towards this cadre, although this proportion is reflective of actual staffing ratios. 
Workers in remote locations were adequately represented (30% of survey respondents 
compared with 36% as actual staffing levels). However, there was a high rate of non-
responses (51%) so survey results can be taken as only indicative rather than representative.
Conclusions
A dedicated staff clinic and a health worker support group at the workplace in Thyolo 
District, Malawi, successfully increased the uptake of HTC and ART among health workers 
in the district and these initiatives were well received by clients. The investment made to 
staff the clinic is, we believe, more than adequately compensated for by the increase in 
193HIV: keeping health staff healthy
working hours resulting from a reduction in illness and death among health staff. In this way, 
dedicated HIV services for health staff is an important approach to minimizing the human 
resource crisis in high-HIV burden settings like Malawi.
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‘We know what needs to be done – all that is missing is 
the will to do it’





In this thesis, we described the context of maternal health in Thyolo District, Malawi, and 
focused on outcome of audit at facility level, the role of maternal morbidity review, and the 
impact of HIV and HIV-services on (maternal) health care. Here, we will put the main findings 
into a broader perspective, and finish with specific recommendations.
Maternal health in Malawi and other sub-Saharan countries
The context in which the studies were performed is characterized by a considerable burden 
of disease and significant health system related challenges (chapter 2). Presumably, these 
two factors have impacted on the lack of progress towards reducing maternal mortality 
in recent decades (chapter 3). It is likely that the situation in other districts and in the 
wider region is similar to our study setting, or perhaps worse, since Thyolo District received 
considerable external support.1
It is not easy to quantify the disease burden. For example, estimations of maternal mortality 
are often disputed upon publication, and are generally considered mere “guesstimates”. 
Reliable figures of maternal mortality are methodically difficult to establish and have become 
politically sensitive, especially since the start of the Millennium Project. Governments’ 
agencies will generally contest reported figures to be too high since they want to emphasize 
progress, while non-governmental organizations and civil society groups are generally 
reluctant to portray optimism, out of fear to cause withdrawal of political attention and 
funding.2-10
The most reliable estimates indicate a moderate decline in maternal mortality globally, but 
stagnation or even increases in several sub-Saharan African countries, especially in southern 
Africa1. Maternal mortality appears to have declined in emerging economic powers such as 
China, India and Brazil. This is probably associated with non-medical factors, as emphasized 
by the economic and social determinants approach, but these countries have also been 
able to make considerable improvements in their medical services due to the growing 
economy.1,11
The less advantageous broader social and economic circumstances in most sub-Saharan 
countries will account at least partly for the lack of progress there. But there are certainly 
also more direct health system and medical factors involved. These factors include a lack of 
well-trained human resources in the health sector of most countries in the region13, as well 
as the HIV-epidemic impacting both directly on the health of women and their families1 
and indirectly by causing attrition among health workers (chapter 13). The increased HIV-
prevalence is likely to account for the rise in maternal mortality that we found for Thyolo 
District in the final two decades of the past century (chapter 3). The impact of HIV and the 
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resulting increase in HIV-care throughout southern Africa14-16, have also become apparent in 
chapters 5, 8, 10, 11, 12 and 13. 
Future perspectives on maternal health and the role of the district health system
Parts two (critical incident audit) and four (HIV-care) add to the body of evidence that 
investments into the quality of care and improvements in access to medical care may have 
positive effects on maternal health at district facility level (chapters 4 and 5) in addition to 
effects at the broader population level.17,18 We took on a mostly epidemiological approach 
by identifying: (A) priority conditions and causes of death and disability, (B) technical 
interventions such as obstetric audit and feedback, antiretroviral therapy, non-monetary 
incentives, and (C) the effects of these interventions combined with ‘best practices’ to 
deliver them.19
The broader success of these interventions, however, will depend on the political will to 
enhance rollout.19 Political will does not rely on politicians only; health workers should also 
take their role in effecting policy change.20 Since the district health system is the mainstay 
of primary and secondary health care for most people in Malawi and surrounding countries, 
the role of this system and the behaviour of health professionals within that system are 
pivotal. In chapters 4 and 5 and chapters 10, 11 and 12 we have shown that investments 
at district level may render important health benefits despite resource limitations. This is a 
strong argument against fatalism that any such efforts are meaningless in the absence of 
substantial economic progress. 
Plenary obstetric critical incident audit
Plenary obstetric critical incident audit may certainly contribute to a reduction in maternal 
mortality and morbidity at facility-level.21 In chapters 4 and 5, we have shown that plenary 
audit involving health workers in Thyolo has likely contributed to a reduction in maternal 
mortality and severe morbidity in district health facilities. In chapter 6, it was revealed that 
health workers in the district generally had a positive perception of audit and feedback, 
which is an important requirement for their success.21,22
Inferences about the causality between audit and a reduction of maternal complications are 
problematic: the act of collecting numbers of complications in a controlled setting would in 
fact be a form of audit.21 However, it is likely that the suggested association between audit 
and improved pregnancy outcome is real, since peer-review of clinical performance is likely 
to have an effect in Malawi for various reasons: 1. clinical peer-review of individual cases 
is a manner to detect incapacities in the broader health system and address these, 2. there 
is little medical litigation in the country, so audit is one of the few available measures to 
uphold professionalism in the clinic, 3. many health workers are relatively young and have 
had only short professional training, and therefore value audit as a manner to advance their 
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clinical knowledge and skills, 4. audit is a convenient instrument to involve district health 
managers and those within supporting departments into the clinical field and may enhance 
their accountability and motivation as well (chapters 4, 5, 6).
Audit and feedback are valuable instruments to increase the quality of obstetric care, 
especially in resource-poor settings. Conducting a facility-based audit is cheap and simple 
to perform. Therefore, we promote the use of obstetric audit in any facility where obstetric 
care is provided.
Future perspectives concerning the role of clinical audit
It is of utmost importance that the scope of audit does not remain limited to providing 
evidence-based clinical care according to protocols and best practices. Its scope should be 
extended to include the human dignity of the patient. This term is used here to express the 
‘intrinsic value of any human being’ and must be understood as an absolute ethical norm.23 
Promoting and preserving human dignity should be at the core of our efforts to improve the 
quality of care. 
In practice this means that, in addition to evaluating technical performance (Were the 
obstetric protocols followed? Were there any significant delays?), assessment must be 
performed as to whether sufficient efforts were undertaken to promote and preserve human 
dignity. This may be done by answering questions such as: 1. Was enough information given 
to the woman and her own caregiver(s) on the provided medical care? 2. Was consent 
sought for all procedures and was this a truly informed consent? 3. Was the patient’s privacy 
sufficiently preserved? 4. Was a caregiver allowed to accompany her during labour? 5. Did 
any form of physical or verbal abuse or any other serious misconduct occur on the part of 
the health worker? I am convinced that, only if these questions are addressed, particularly 
by women themselves, quality of care and pregnancy outcome will really show substantial 
improvements.
Maternal morbidity review
In part three, it was shown that review of medical records of severe maternal morbidities 
may reveal important information for health planners and managers. The same amount of 
information is unlikely to be retrieved from maternal mortality review alone, since absolute 
numbers of maternal deaths at facility-level are relatively low.24,25 Moreover, the fact that 
a person survives makes it possible to retrieve extra information from her following the 
complication. 
In chapter 7 we showed how review of obstetric haemorrhage revealed important modifiable 
substandard care factors, in particular unnecessary caesarean section in case of intra-uterine 
death. In chapter 8 the review of peripartum infections revealed the importance of prompt 
201General discussion
access to treatment of HIV and of non-obstetric infections in reducing maternal death and 
disability, particularly in a setting with a high HIV-prevalence. Studies such as these may 
provide important evidence-base for health policy and funding priorities.24,25
Future perspectives concerning morbidity review 
In recent years, maternal morbidity emerged as an additional indicator of maternal health 
and quality of care.24-26 However, the absence of specific in- and exclusion criteria for what 
constitutes (severe acute) maternal morbidity or ‘maternal near miss’ prevents reliable 
comparisons between different settings and over time. The World Health Organization 
(WHO) has set out to establish a set of criteria to enable such comparisons.27 Their ‘Working 
Group on Maternal Mortality and Morbidity Classifications’ has analyzed that ‘organ failure 
based criteria’, which rely on considerable clinical and laboratory monitoring, would be the 
most appropriate type of indicator, as opposed to ‘disease-specific criteria’ such as those 
applied in the study of maternal mortality and maternal morbidity in Thyolo (‘4M-study’; 
chapters 4, 5, 6 and 8). 
However, in chapter 9, we analyzed the 4M-cohort using the WHO maternal near miss tool 
to evaluate what the implementation of these WHO criteria would mean for the inclusion 
of maternal near miss. It was shown that the implementation of the suggested organ-
failure based criteria would lead to only 22% of serious morbidities being included as near 
miss in a setting such as Thyolo. This would mean that international comparisons would 
underestimate the occurrence of morbidity in low-resource settings, which are in reality the 
settings with the highest incidence of maternal complications. In other words, the suggested 
approach does not appear to be an appropriate strategy to compare maternal morbidity 
across different settings.
What does seem appropriate on the basis of our findings is advocacy for assessment of 
certain well-described types of maternal morbidity in low-resource settings. We have shown 
that such assessments may reveal important information about the quality of care. However, 
when the objective is to arrive at a reliable comparison between different settings, solid 
criteria that allow an equal chance of inclusion regardless of setting would have to be used. 
In our experience, these would preferably be disease-specific with some management-based 
criteria. 
Strengths and limitations of ‘operational research’
The studies we have described may be categorized as ‘operational research’. Operational 
research has been pragmatically defined as ‘the search for knowledge on interventions, 
strategies or tools that can enhance the quality, effectiveness, or coverage of programmes 
in which the research is being done’.28 A main strength of operational research studies is 
that they focus on questions that emerge from clinical practice, and therefore, that outcome 
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is of direct practical relevance to health care delivery. Objectives of such studies may be: 
1. to improve health outcomes within the study setting, 2. to assess the effects of new 
interventions, and 3. to advocate for policy change.28,29
Limitations are that these studies: 1. generally allow for only limited conclusions of causality 
since often no controls are present (chapters 4, 5, 11, 12) and 2. may suffer from problems 
in routine data collection and possible under-reporting (chapters 4, 5, 7, 8, 10, 11, 12, 13) 
28 Some may argue that many of these studies are in fact case reports or ‘N=1’ studies: they 
only describe a situation in a given case or setting at a particular time, and do not allow for 
generalizations. However, we feel that detailed assessment of what happens at the level 
of one single district is important, in the first place because of its ‘learning potential’, and 
secondly because readers may translate experiences to their own context.30
Human rights and the role of the obstetric care giver
These studies primarily took what could be referred to as ‘the epidemiological approach’. 
This approach focuses on selecting priority conditions, such as uterine rupture (chapter 
4) or peripartum infection (chapter 8), and subsequently identifying effective technical 
interventions and ‘best practices’ to deliver these. We have also highlighted the importance 
of social and economic determinants of maternal health in Thyolo, by describing the social, 
cultural, political and historical context of maternal health in chapter 2. Consideration of 
some of these factors may enhance the effect of interventions as is described in chapter 12. 
What is the relevance of the third approach mentioned in the general introduction, the 
human rights approach, for the studies described? Or, rephrasing the question, what is the 
association between the subject matters of this thesis (quality of obstetric care, conduct of 
health workers, access to essential obstetric and HIV care) and human rights? 
Human rights, including the right to health, may easily be regarded as abstract ideas by those 
working in health care. These rights are known to exist in treaties and policy documents, but 
appear to have little to do with everyday work. One of the central hypotheses in this thesis 
is that quality of care can be improved by focusing on what care was provided in a particular 
case by a particular (team of) health worker(s). If we are to take the right to health care 
seriously, then we must consider that delivery of health care takes place in the interaction 
between a health professional and someone seeking care. Regardless of overarching health 
policies and global statistics, what is ultimately at stake –particularly where the reduction 
of maternal mortality is concerned is what takes place at home, on the way, in clinics and 
labour wards. 31,32
In a recent case brought to a Ugandan court, relatives of a woman who died during labour 
are suing the government for failing to realize the right to health. The woman died after 
medical personnel in a facility had requested bribes and refused to treat her.33
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This case illustrates that the right to health is about decent treatment and quality care at 
ground level. 
Obstetric audit is an excellent tool to try and influence what happens on the ground and 
ensure the realization of the right to health by promoting professional behaviour and concern 
for quality care (chapters 4, 5 and 6). Maternal morbidity review and the resulting insight 
into substandard care factors may help to identify barriers to the highest attainable standard 
of care (chapters 7, 8, 9). The goal of realizing accessible care of high quality should not 
remain limited to obstetric care in a narrow sense of the term ‘obstetric’ however. Access to 
HIV care that is delivered in an integrated manner with reproductive and obstetric services 
is a requirement to reduce maternal death and disability, particularly in settings with high 
HIV-prevalence (chapters 10, 11, 12). Therefore, every HIV-positive woman should have 
access to services that include comprehensive HIV-care and, in turn, the political momentum 
for HIV should be used to try and improve general health services (chapters 11 and 12). 
Finally, all of these goals can only be achieved if there are enough health workers, and if 
these professionals are in good health themselves (chapter 13). 
Recommendations
1. Audit should be implemented in every health facility, particularly where there is a high 
incidence of complications:
A. The Netherlands Society for Obstetrics and Gynaecology could use their experiences 
with audit and improving obstetric care to the benefit of those in other less-privileged 
settings, 
B. The Netherlands Society for Tropical Medicine and International Health and the 
Working Party for Safe Motherhood and Reproductive Health could ensure that audit 
is incorporated into the curriculum of tropical doctors and other health workers,
C. Morbidity audit may be promoted as a less threatening form of peer-review,
D. Audit can be extended to include respect for human dignity and (un-)professional 
conduct.
2. Context-specific maternal morbidity review may be promoted as an additional tool to 
identify modifiable factors pertaining to poor pregnancy outcome. However, if morbidity 
is to be compared across different settings, this should be done according to criteria that 
are suitable and comparable for use in under-resourced health systems:
A. WHO should question their organ-failure based approach and consider a more 
prominent role for disease- and management-based criteria instead,
B. The Netherlands Society for Obstetrics and Gynaecology may promote the application 
of Dutch models of maternal morbidity review in other settings.
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3. In settings with a high prevalence of HIV, HIV-care can be successfully delivered in an 
integrated manner with reproductive health services. Advocates for maternal and child 
health and HIV-advocates should recognize common goals rather than emphasizing 
differences:
A. Those working in the field of HIV should take other health and health care problems, 
as well as differences in funding available for other health priorities into consideration 
when planning interventions,
B. Those working in maternal and child health should learn from advances made in the 
HIV-field and recognize the importance of these advances for the health of women 
and children.
4. Operational research should be promoted as a means to improve clinical practice in under-
resourced settings. This means that: 
A. Those with experience in such studies should ensure assistance to those ‘in the field’ 
to formulate and address relevant research questions,
B. The Netherlands Society for Tropical Medicine and International Health may ensure 
that operational research is incorporated into the curriculum of tropical doctors and 
other health workers going abroad,
C. Academic institutions should encourage, rather than obstruct, medical students and 
others to go abroad and obtain experience in a different environment.
5. Human rights must be demystified and translated into practically relevant tools:
A. All training institutions for health care workers, including those in Malawi and the 
Netherlands, should include the importance of human rights for health care delivery 
into their medical curricula,
B. All health care workers worldwide should reflect on the relevance of human rights for 
their daily work. 
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The global scientific and political communities have been remarkably unsuccessful in 
reducing the number of African women who die or sustain serious disability from pregnancy 
and childbirth. Limited access to proper medical care is a major factor contributing to this 
failure (chapter 1). 
The situation in Thyolo District, Malawi, is no exception (chapter 2). A sisterhood survey, 
which relies on participants answering questions about maternal deaths within their families, 
determined that the community-based maternal mortality ratio (MMR) was 558 per 100 000 
live births in 2006 (compared with 12 per 100 000 in the Netherlands) and had increased 
from 409 per 100 000 since 1989. At the hospital, the MMR was even higher at 994 per 
100 000 live births. These figures are likely to underestimate the true maternal mortality 
(chapter 3).
Systematic obstetric audit of maternal complications, involving district health workers and 
managers, was initiated to reduce maternal complications at the health facility. Plenary 
discussion of care given in critical cases allowed participants to suggest improvements and 
receive direct feedback. In the first year after the implementation of these audit sessions, the 
incidence of uterine rupture declined from 19.2 to 6.1 per 1000 hospital deliveries (chapter 
4). Over the complete two years of the 4M-study (study of maternal mortality and maternal 
morbidity in Thyolo), the number of serious maternal complications declined from 13.5 to 
10.4 per 1000 facility deliveries in the district (chapter 5). Health workers were eager to take 
part in the audit and considered it an important activity, especially for its educational value 
(chapter 6).
Important contributing factors, including substandard care, could be identified by reviewing 
large numbers of different maternal morbidities. Review of haemorrhage cases showed 
that unnecessary caesarean sections on lifeless fetuses were a common avoidable factor 
contributing to substandard care (chapter 7). Review of cases of infection showed how 
infections not directly related to pregnancy contributed to maternal mortality and morbidity, 
and that timely uptake of antiretroviral treatment lowers the chances of HIV-positive women 
dying from peripartum infections (chapter 8). 
Although morbidity review appears to be useful for measuring and comparing morbidity 
across settings, there are no standard criteria for severe maternal morbidity or ‘near misses’. 
The World Health Organization intends to develop standard criteria, but the organ-specific 
criteria it has proposed require sophisticated diagnostic capacity, which is not available in 
under-resourced settings such as Thyolo. Therefore these criteria do not appear to be reliable 
for comparing morbidities across different settings (chapter 9).
209Summary
Towards the end of the past millennium, HIV infection became one of the main contributors 
to maternal mortality and morbidity. With external support, access to antiretroviral 
treatment has increased tremendously in recent years (chapter 10). Despite rising fears that 
the increased attention to HIV may be to the detriment of other health priorities, including 
maternal and child health, the uptake of peripartum care, family planning services, and 
treatment of sexually transmitted infections in Thyolo increased during the ‘scaling up’ of 
HIV services. It must be noted that HIV services were increasingly integrated with general 
reproductive health services, meaning that antiretroviral therapy and prevention of mother-
to-child transmission services were increasingly provided at the same clinics, during the 
same hours, and by the same staff as general reproductive health services (chapter 11). 
The number of women delivering at formal health facilities doubled over two years after 
implementing an incentive of soap, a baby blanket, and a traditional cloth wrap, financed 
from HIV-funds (chapter 12). Antiretroviral therapy improved the survival of health workers 
themselves, increasing their availability within the health system (chapter 13). 
Despite these achievements, significant improvements in the lives of African women are 
likely only when they start claiming their right to better care. An educational activity such 
as an obstetric audit may facilitate this by increasing the human dignity of every patient 
entering a health facility (chapter 14).
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Mwachidule
Ukadaulo wa za sayansi ndi wa za ndale wa dziko lonse wawoneka kuti walepheleratu 
kuchepetsa chiwerengero cha amayi womwalira kapena kuvulala kodetsa nkhawa 
chifukwa cha mimba ndi uchembere mu Africa. Kulepheraku kwakukulu ndi chifukwa cha 
kuchepa kwa ukadaulo wa za chipatala m’madera ambiri, zomwe zimapangitsa kusowa 
chithandizo pamene chikufunika (Chaputala 1). Mu boma la Thyolo, ku Malawi, vutoli 
lilipo ndithu (Chaputala 2). Pa kafukufuku wofanana ndi nkhaniyi yemwe amafunsa anthu 
ovomereza, anthu a mabanja wokhudzidwa ndi imfa za amayi woyembekezera kapena 
wobereka amayankha mafunso, pomwe zinadziwika kuti amayi a ku midzi womwalira 
(MMR) anali 558 pa amayi 100 000 womwe anabadwitsa ana a moyo mu 2006 (pamene 
chiwerengero chomwechi ku Holland chinali pa amayi 12 pa 100 000), mu 2006; chomwe 
ndi chokwera kuyerekeza ndi mmbuyomu mu 1989. Pomwe mchipatala, chiwerengero 
cha amayi womwalira ndi uchembere chinali chokwera kuposa cha ku midzi: amayi 994 
pa amayi 100 000 womwe anabadwitsa ana a moyo. Za chisoni, chiwerengerochi ndi 
chokhumudwitsa kwambiri komano chikhoza kukhala chochepa chabe popeza imfa zina 
zambiri zimangochitika ku midzi koma chiwerengero chake sichimadziwika (Chaputala 3).
Ndicholinga chofuna kuchepetsa mavuto wodza ndi uchembere pa chipatala, 
panakhazikitsidwa ndondomeko yowunika zolakwika zomwe zimadzetsa mavuto a 
uchembere, pomwe wogwira ntchito ku chipatala ndi akuluakulu woyendetsa ntchto za 
chipatala amawona mavutowo limodzi ndi ku wakambirana. Kuwunikaku amakambirana 
chithandizo choperekedwa kale kwa mayi wa mu ubereki, pamene uchembere umafunika 
kuchitapo kanthu msanga. Wokambirana amakhala ndi mwayi wowunikanso pomwe 
zinalakwika kenaka ndikuwonera limodzi mmene angakonzere zinthu zolakwikako. Mchaka 
choyamba cha kuwunikaku, vuto la kuphulika kwa chiberekero linachepa kuchoka pa amayi 
19.2 kufika pa amayi 6.1 pa amayi 1000 wobadwitsa ana awo ku chipatala (Chaputala 
4). Pambuyo pa zaka zonse ziwiri za kuwunikaku, komwe kumadziwika ndi dzina lakuti 
4M (kafukufuku wa imfa za amayi chifukwa cha uchembere ndi mavuto amayi wobwera 
chifukwa cha uchembere mu boma la Thyolo), chiwerengero cha mavuto akulukulu wobwera 
kamba ka uchembere chinatsika kuchoka pa amayi 13.5 kufika pa amayi 10.4 pa amayi 
1000 wobadwitsa ana awo ku chipatala mbomali (Chaputala 5). Panali chidwi cha wogwira 
ntchito ku chipatala kuchita nawo zokambiranazi ndipo amawona zokambiranazi kukhala 
zofunika, makamaka popeza unali mwayi wophunzilirapo zina zambiri (Chaputala 6). 
Pokambirana mavuto angapo wosiyana siyana auchemberewa, zina mwa zinthu zochititsa 
mavutowa zinawoneka, kuphatikizapo kuchepa kwa chisamaliro kuchokera kwa wogwira 
ntchito za chipatala. Pa vuto la kutaya magazi kopitirira pambuyo pa uchembere, 
kunawoneka kuti kuchita opereshoni ya mwana pa mayi yemwe wadziwikiratu kuti mwana 
wakeyo wamwalira kale opereshoni isanachitike, ndikopeweka, koma mchitidwewu unali 
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wochulukirapo, ndipo ndi chitsanzo cha chisamaliro chochepa koma kwa mayi woti ali ku 
chipatala (Chaputala 7). Pa vuto la matenda womwe amayi ambiriwa anali kudwala ndi 
kumwalira nawo, zinawonetsa kuti matenda ena amene amachititsa mavuto ndikupha 
amayi mu uchembere, ambiri mwa iwo siwokhudzana ndendende ndi uchembere; 
komanso, kuyambitsa mankhwala a ma ARV pa nthawi yake kumachepetsa imfa za amayi 
mu uchembere, imfa zobwera kamba ka matenda wokhudzana ndi HIV (Chaputala 8). 
Ngakhale kuti mawunikidwe oterewa a mavuto a uchembere akuwoneka kuti ndiwothandiza 
kudziwa zochititsa ndi kufananiza kuchitapo kanthu kwake malinga ndi madera, ndiponso 
kukhoza kugwiritsidwa ntchito mu maderawa, palibe njira yomwe tinganene kuti ndi 
yokhayo yoyenera malo aliwonse yodziwira chomwe chimachititsa mavuto a uchembere 
kukhala akuluakulu, kuti tingafike ponena kuti ‘sitikuphonya zina,’pa zomwe zimadzetsa 
mavutowa. Bungwe Lowona za Umoyo pa dziko lonse (WHO) likukhazikitsa njira zomwe 
akuti ndi zoyenera malo aliwonse ndicholinga chothetsa vutoli, njira zomwe zizikhudza 
kuyeza chiwalo chokhudzidwa ndi cholinga chowona chomwe chikukulitsa vuto la 
uchembere malinga ndi munthu aliyense payekha, kudzera mu kuyeza komwe sikophweka 
chifukwa kumalowetsapo zipangizo ndi ukadaulo wa pamwamba womwe sukupezeka 
mzipatala zambiri monga ngati cha Thyolo. Choncho, zikuwoneka kuti njirazi sizikupereka 
mpata wodalirika wofananiza zinthu zokhudza mavuto a uchembere a anthu ambiri mmalo 
osiyanasiyana mmaiko (Chaputala 9). 
Chakumapeto kwa zaka zana zathazi, matenda a HIV edzi awonjezera chiwerengero cha 
mavuto ndi imfa za uchembere. Ndi chithandizo chamayiko ena, kupezeka kwa ma ARV 
kwa amene akuyenera kwachuluka mzaka zochepa zapitazi (Chaputala 10). Ngakhale panali 
chiopsezo kuti kuwonjezeka kwa chithandizo ku HIV kukhoza kuchepetsa chithandizo ku 
ntchito zofunika zina za umoyo, monga ngati umoyo wa amayi, uchembere wabwino ndi 
umoyo wa ana, kwawoneka kuti chisamaliro cha amayi obereka, njira za kulera komanso 
chithandizo cha matenda opatsirana kudzera mu chiwerewere, zonsezi zapita patsogolo 
ku Thyolo, pa nthawi imene ‘kupititsa patsogolo chithandizo’ cha HIV edzi kumapitanso 
patsogolo. Ndizofunika kuzindikira kuti ntchito za umoyo zonsezi zinamangiriridwa 
pamodzi kuti ziziyendera pamodzi ndi ntchito za ubereki wabwino, kutanthauza kuti 
ma ARV komanso njira zopewera kupatsira HIV kuchoka kwa mayi kupita kwa mwana 
zimaperekedwa pa chipatala pomwepo nthawi yomweyo ndi wogwira ntchito yomweyo 
pamodzi ndi uchembere wabwino (Chaputala 11). Pogwiritsa ntchito chilimbikitso kudzera 
mu sopo, bulangete la mwana ndi chitenje zogulidwa ndi ndalama zogwilitsa ntchito ku 
HIV, chiwerengero cha amayi woberekera ku chipatala chinawonjezeka kawiri pa zaka ziwiri 
(Chaputala 12). Kupezeka kwa mankhwala a ARV kwatalikitsa moyo wa anthu wogwira 
ntchito mzipatala, zomwe zapangitsa kuti wogwira ntchito mzipatala azipezeka mzipatalazo 
kuthandiza ena (Chaputala 13).
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Ngakhale zochuluka zakwaniritsidwa, kukuwoneka kuti kupita patsogolo ndi kusintha 
kwenikweni kwa umoyo wa amayi a mu Africa kukudalira kwambiri amayi eni akewo kutenga 
udindo pofuna ufulu wawo pa chithandizo chabwino pa umoyo wawo. Maphunziro kudzera 
mu kuwunika ngati uku zikhoza kuthandiza kuwona kuti anthu amafunika kuwathandiza 
mwa umunthu ndikuwalemekezera ufulu wawo maka aliyense yemwe akuthandizidwa ndi 
wogwira ntchito mu chipatala (Chaputala 14).
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Samenvatting
Het overlijden of ernstig ziek worden van vrouwen door complicaties tijdens zwangerschap, 
bevalling of kraambed is in Malawi en veel andere lagelonenlanden nog altijd aan de orde 
van de dag. Alleen al over het jaar 2008 werd de moedersterfte wereldwijd geschat op 
350 0001, waarvan de overgrote meerderheid voorkómen had kunnen worden met adequate 
obstetrische zorg (hoofdstuk 1). 
Zo ook in Thyolo district in Malawi, een gebied waar vrouwen en kinderen door hun 
kwetsbare maatschappelijke positie aanzienlijke gezondheidsrisico’s lopen (hoofdstuk 2). 
Via de ‘zusterschapsmethode’, waarbij een steekproef van inwoners gevraagd wordt naar 
hun overleden zussen, kon de maternale mortaliteitsratio - de meest gebruikte maat voor 
moedersterfte - in dit district bepaald worden op 558 per 100 000 levend geboren kinderen. 
Daarbij dient te worden aangetekend dat dit getal waarschijnlijk een onderschatting is van 
de werkelijke moedersterfte, omdat de ‘indirecte’ sterfte ten gevolge van aandoeningen die 
niet rechtstreeks ontstaan uit zwangerschap - zoals HIV-infectie - door respondenten niet 
altijd genoemd zal worden (hoofdstuk 3). Ter vergelijking: in Nederland was de maternale 
mortaliteitsratio 12 per 100 000 over de periode 1993-2005.2 
De auteur werkte gedurende drie-en-een-half jaar als arts in Thyolo. De in dit proefschrift 
gebundelde studies betreffen lokaal toegepaste interventies om maternale sterfte en 
ernstige morbiditeit (ziekte) in kaart te brengen en terug te dringen. De studies zijn een vorm 
van ‘operationeel onderzoek’, hetgeen betekent dat de resultaten ervan directe relevantie 
hebben voor de lokale klinische praktijk.
Drie interventies werden toegepast: plenaire audit van kritieke incidenten (deel 2), analyse 
van ernstige maternale morbiditeit (deel 3) en uitbreiding van HIV-zorg (deel 4).
Plenaire audit van kritieke incidenten
Obstetrische audit heeft als doel de kwaliteit van zorg te verbeteren. Idealiter neemt audit een 
cyclische vorm aan. Allereerst worden afspraken over goede zorg vastgelegd in richtlijnen. 
Vervolgens wordt de geleverde zorg getoetst aan diezelfde richtlijnen. En uiteindelijk worden 
aanbevelingen gedaan om de lokale zorg te verbeteren. Deze aanbevelingen dienen dan te 
worden uitgevoerd en het effect ervan gemeten, waarna de cyclus zich herhaalt.
In Thyolo vond audit plaats op het niveau van de individuele gezondheidsinstelling, met het 
lokale districtsziekenhuis als belangrijkste locatie. Audit was ‘plenair’: alle hulpverleners en 
managers die direct en indirect betrokken waren bij obstetrische zorg werden uitgenodigd, 
en een groot deel participeerde. Onderwerp van audit waren ‘kritieke incidenten’, in het 
bijzonder gevallen van maternale sterfte en ernstige maternale ziekte die waren voorgevallen 
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in de betreffende kliniek. De geleverde zorg werd getoetst aan de lokale standaard en 
aanbevelingen voor verbetering werden voorgesteld en indien mogelijk opgevolgd.
Na de systematische invoering van deze vorm van audit vond een aanmerkelijke daling 
plaats van het aantal ernstige maternale complicaties binnen gezondheidsinstellingen in 
het district. In het eerste jaar van audit daalde het aantal uterusrupturen - scheuren in de 
baarmoeder ten gevolge van een te lang uitgestelde geboorte - in het districtsziekenhuis 
met 68%, van 19.2 tot 6.1 per 1000 bevallingen (hoofdstuk 4). Gedurende de volledige 
tweejarige studie daalde het aantal ernstige maternale complicaties van 13.5 tot 10.4 per 
1000 bevallingen in de gezondheidsfaciliteiten van het district. Er vond met name een 
reductie plaats van complicaties die met eenvoudige noodprotocollen voorkomen kunnen 
worden: ernstige bloedingen en uterusrupturen. Deze laatste daalden in het tweede jaar 
verder naar 3.7 per 1000 ziekenhuisbevallingen. Zwangerschapsvergiftigingen en ernstige 
infecties die complexere zorg vergen, bleken niet of nauwelijks afgenomen (hoofdstuk 5). 
Deelnemers beschouwden audit, mits uitgevoerd op niet beschuldigende wijze, als een 
belangrijke vorm van nascholing en kwaliteitsverbetering (hoofdstuk 6).
Maternale morbiditeitsanalyse
Een andere vorm van complicatie-onderzoek betreft het bestuderen van casus van 
maternale complicaties door individuele wetenschappers (in tegenstelling tot de plenaire 
vorm van audit), met als doel factoren die bijdragen tot het optreden van een bepaald 
type complicatie op te sporen. In de afgelopen jaren heeft het onderzoek naar casus van 
maternale morbiditeit daarbij terrein gewonnen ten opzichte van het traditionele sterfte-
onderzoek. In vergelijking tot maternale sterfte vindt ernstige morbiditeit frequenter plaats 
op het niveau van de individuele gezondheidsinstelling en worden daarom eerder adequate 
aantallen bereikt om analyses op toe te passen. 
Analyse van maternale morbiditeit in Thyolo bracht een aantal belangrijke factoren aan 
het licht bij het ontstaan van ernstige morbiditeit en mortaliteit. Zo bleek uit onderzoek 
naar casus van ernstig postpartum bloedverlies dat een verhoogd risico op deze complicatie 
ontstond door onnodig uitgevoerde keizersnedes bij vrouwen wiens kinderen reeds intra-
uterien overleden waren en bij wie een vaginale baring had kunnen worden nagestreefd 
(hoofdstuk 7). Een studie van ernstige maternale peripartum infecties liet zien dat vrouwen 
met niet-obstetrische infecties (longontsteking, hersenvliesontsteking, etc.) een hogere kans 
hadden te overlijden dan vrouwen met obstetrische infecties (kraamvrouwenkoorts, etc.). 
Ook bleek dat HIV-positieve vrouwen die niet behandeld werden met antiretrovirale therapie 
een hoger risico hadden te overlijden als gevolg van infecties dan HIV-negatieve vrouwen. 
Na behandeling met antiretrovirale middelen was het overlijdensrisico van HIV-positieve 
vrouwen echter vergelijkbaar met dat van HIV-negatieve vrouwen, hetgeen het belang van 
deze therapie–ook voor het terugdringen van de moedersterfte-onderstreept (hoofdstuk 8).
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De wereldgezondheidsorganisatie is momenteel bezig internationale criteria voor ‘maternale 
net-niet-sterftes’ op te stellen, om deze te kunnen classificeren en vergelijken tussen 
verschillende landen. Hierbij lijkt ze te kiezen voor criteria die het falen van verschillende 
organen en orgaansystemen trachten te objectiveren. Helaas is voor deze criteria vaak hoog 
technologische diagnostiek noodzakelijk die niet voorhanden is in een setting als Thyolo. Wij 
lieten zien dat dergelijke criteria slechts een-vijfde van de ‘net-niet-sterftes’ in Thyolo zouden 
registreren en daarom geen passende basis voor vergelijking vormen (hoofdstuk 9).
HIV-zorg
De HIV-pandemie zorgde aan het eind van het afgelopen millennium voor een enorme 
toename aan ziekte en sterfte in Malawi en omringende landen. Een reactie van de 
internationale gemeenschap kwam slechts zeer traag op gang, onder meer door scepsis 
over de mogelijkheid levensreddende antiretrovirale therapie op verantwoorde wijze te 
verstrekken aan de Afrikaanse bevolking, terwijl in het Westen deze therapie reeds uitgebreid 
voorhanden was.
In Thyolo werd, met aanzienlijke externe hulp van Artsen zonder Grenzen, gestart met 
het op grote schaal verstrekken van antiretrovirale therapie, met als doel te bewijzen 
dat grootschalige HIV-programma’s wel degelijk succesvol kunnen zijn in een dergelijke 
setting. Het programma in Thyolo maakte onder andere gebruik van verschuiving van 
taken van schaarse, hoogopgeleide verpleegkundigen en artsen naar de grotere groep 
gezondheidswerkers met een lager opleidingsniveau. Van de meer dan 23 000 inwoners die 
tussen 2003 en 2009 startten met antiretrovirale middelen, waren er eind 2009 nog bijna 
15 000 in leven, van wie er velen zonder therapie overleden zouden zijn (hoofdstuk 10).
De zorg bestaat dat de toegenomen aandacht voor HIV en de aanzienlijke machinerie van 
een dergelijk HIV-project ten koste gaan van andere gezondheidsdoelen, bijvoorbeeld het 
verbeteren van de moeder- en kindzorg. Toch nam in Thyolo het gebruik van algemene 
antenatale, intrapartum en postnatale zorg aanzienlijk toe, alsmede de toegang tot 
anticonceptieve zorg en de behandeling van andere seksueel overdraagbare aandoeningen. 
Van belang is dat de HIV-zorg in het district in toenemende mate geleverd werd binnen het 
reguliere publieke gezondheidszorgsysteem, door dezelfde gezondheidswerkers, in dezelfde 
klinieken en op dezelfde tijdstippen als de overige reproductieve gezondheidszorg. Dit laat 
zien dat goed geïntegreerde HIV/reproductieve zorg wel degelijk mogelijk is met gunstige 
uitkomsten voor HIV-positieven en -negatieven, door het breed inzetten van middelen die 
beschikbaar zijn gekomen door het politieke momentum voor HIV (hoofdstuk 11). Zo nam 
na invoering van een uit HIV-middelen gefinancierde beloning in de vorm van een stuk 
zeep, een baby-deken en een traditionele doek (gezamenlijke waarde 5 euro) voor iedere 
vrouw die in een kliniek kwam bevallen, het aantal bevallingen in gezondheidsinstellingen in 
twee jaar tijd met bijna 80% toe (hoofdstuk 12). Ook zorgde de toegenomen toegang tot 
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antiretrovirale therapie onder HIV-geïnfecteerde gezondheidswerkers zélf ervoor dat deze 
belangrijke en schaarse professionals beschikbaar bleven op de werkvloer (hoofdstuk 13). 
De toekomst
De invoering van systematische, lokale, obstetrische audit, maternale morbiditeitsregistratie 
en zorgvuldig geïntegreerde HIV-zorg met aandacht voor het algemene zorgsysteem strekken 
op basis van de beschreven onderzoeken tot aanbeveling, ongeacht de methodologische 
beperkingen die kleven aan deze en soortgelijke operationele studies in settings met 
beperkte middelen. 
In aanvulling op medisch-inhoudelijke evaluatie, zou obstetrische audit heel goed kunnen 
worden uitgebreid met evaluatie van de houding van gezondheidswerkers ten opzichte van 
hun patiënten, waarbij respect voor de menselijke waardigheid en correct professioneel 
gedrag centraal zouden moeten staan.
Uiteindelijk, zo is mijn stellige overtuiging, is een ‘epidemiologische benadering’ zoals die 
gebruikt is in dit proefschrift echter onvoldoende om het lot van vrouwen fundamenteel 
te verbeteren. Een benadering gebaseerd op adequate zorg als mensenrecht, waarbij 
politieke en bestuurlijke leiders systematisch ter verantwoording geroepen worden door 
vrouwen zélf, lijkt een noodzakelijk en krachtiger instrument (hoofdstuk 14).
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It makes me feel a little bitter to consider that the ones to whom I owe the most, are the ones who are 
likely to never read these words: the women and their families who took part in the studies described 
here. It is equally bitter and humbling that, while this thesis is just a step in my own little academic 
career, those of you who are still alive today have much more fundamental issues to be concerned with. 
The accounts in this thesis do not express all the joy and inspiration I got from being your physician. 
Zikomo kwambiri. 
Without my brothers and sisters in arms at the Thyolo district health services, some of whom became 
extended family, many of whom became friends and all of whom will be remembered, none of this 
would have been achieved. Involving oneself in crucial care under critical circumstances is ‘not a joke’ 
as some of you would say. The humane spirit and intelligent minds that I encountered in Thyolo have 
given me hope for a continent that saw its people, including its health workers, suffer from global 
inequalities like nowhere else. All MoH clinicians, nurses, support staff and the DHMT: I salute you. My 
thoughts go out to Stanley Chimbavi, may his soul rest in peace. 
I thank all MSF Thyolo and Brussels friends, especially Ariane Bauernfeind, Rony Zachariah, Tony Reid, 
Moses Massaquoi, Sofie Scheffer and Benoit Loop. In particular, I thank Nathan Ford, one of the most 
gifted researchers and writers I have worked with. Special thanks to my brother Ganizani Malata and 
Amayi Jean Chimaliro for their help with the Chichewa translation of the summary. Helen, thank you 
for taking care of our son like he was your own. And Brother Harry, thanks for keeping our car running.
The subjects of this thesis form part of a continuum that includes the work of our predecessors Debby 
Ras and my paranymph Jogchum Beltman, as well as our successors Gerdien van der Horst and Klaas 
Koop. My dear friends, our common ground is a source of comfort: thank you. In gratitude I think of 
the wonderful people who stood by us with professional and personal advice, particularly when our 
work and lives required the external viewpoint: Sanne and Inge, Uwe Graf, Peter Moons and Tarek 
Meguid. Thanks to the specialists at Queen Elizabeth Central Hospital with whom we collaborated. 
At Voluntary Service Overseas, a special acknowledgement to Hans Voerman for his efforts to get us 
tropical doctors out there. A big thank you to my friends at the University of Cape Town who helped 
us put our work in Thyolo into a broader academic perspective, in particular to the wonderful Jawaya 
Shea and the ever-supportive James Irlam. Baie baie dankie. 
Veel dank aan de organisaties die mij financieel wilden bijstaan: de Safe Motherhood werkgroep van 
NVTG en NVOG voor hulp bij het drukken van dit proefschrift, en de Stichting Oranjekliniek en het 
Albert Waaijer Fonds voor het stipendium waardoor ik mij na de tropentijd volledig op dit boekwerk 
kon richten zonder aan lager wal te raken. Ik dank de Leidse en Amsterdamse ‘4M-studenten’ voor hun 
enorme bijdrage: Casper, Juliette, Jair, Caroline, Irene, Geertje, Thijs, Coen, Sietze, David, Edwin, Stefan 
en Wouter. Ik ondervond veel plezier en inspiratie van jullie aanwezigheid in Thyolo. 
Many thanks to Helen de Pinho and Lynn Freedman at Columbia’s Averting Maternal Death and 
Disability programme for an inspiring visit, and thanks to the EMGO+ Institute for making this visit 
possible through a travel grant. Alle medewerkers van de afdeling metamedica van het VUMC: 
hartelijk dank voor de gastvrijheid en gezelligheid, met name aan Guy Widdershoven, Marianne van 
Elteren, mijn vaste kamergenoot Eric Ettema en aan Patricia Brinckman voor de goede gesprekken over 
sterrenrestaurants kort na terugkeer uit de tropen. 
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Supervisoren, collega-assistenten, verlos- en verpleegkundigen, andere collega’s in het Medisch 
Centrum Haaglanden, en in het bijzonder mijn opleider Marjolein Kagie: bedankt dat jullie zo’n 
vreemdeling als ik in jullie midden durfden accepteren en veel dank voor jullie geduld en begeleiding 
tijdens mijn reïntegratie in de Nederlandse zorg. Dank aan de eervolle leescommissie die bereid was 
dit werk te beoordelen: Marleen Temmerman, Ank de Jonge, Tineke Abma en mijn hoofd-opleider Jan 
van Lith.  
Beatrice Mwagomba, you have guided Kinke and myself through our Thyolo years. You stood by us 
when we needed support, and were the point of reference for our doubts and fears. Your leadership 
stood at the basis of everything described in this document and of much more. And Marielle Bemelmans, 
my second paranymph, the same holds true for you: our friendship with you has made a tremendous 
difference in our lives. 
Jos van Roosmalen, my mentor and motivator: my life changed when we started a discussion after one 
of your inspiring lectures when I was still an undergrad student. I could not have thought that you and 
I would be where we are now together. You, not quite at the end of a career that will have a lasting 
impact on the health of mothers in The Netherlands, Tanzania and elsewhere. I, in your footsteps, 
trying to live up to only a fraction of what you have done. Your legacy will last for generations.
I owe an acknowledgement to the guys at Rising Sun, New York, who helped me open my eyes to 
the world, and thank my dear friend Andreas Dalsgaard for allowing me to use his wonderful images. 
Special gratitude goes out to all my friends and family in the Netherlands: during our absence I have 
learned not to take your presence for granted and cherish the good times we are able to spend 
together. Iedereen die ons bezocht in Thyolo (onder wie Tonny, Nilufer, Kuna, Phil, Rox, Jeroen, Femke, 
Banut, Joris, Bram, Sophie, Anna-Rixt, Rutger, Vanessa, Shelly, Manon, Doortje, Marjolein en Luc): dank 
voor de onvergetelijke momenten! Bijzondere dank aan Nayan, Jan Dirk, Sebas, Lourens en Marieke, 
maar ook aan al die andere dierbare mensen die mij en ons bijstonden bij het proces van gewenning 
na thuiskomst, maar wiens naam ik hier niet noem.
Loes, Matthieu, Jonne, Bart, Remko, jullie namen me onvoorwaardelijk op in jullie gezin en zijn een 
geweldige steun in tijden van hard werken. Tante Joke en Ome Harrie, lang was jullie huis voor mij een 
tweede thuis. Dit werk is er zeker ook dankzij jullie. Mijn lieve broer Lucas en Ineke: dank voor jullie 
betrokkenheid. Jullie geluk vervult ook mij met een goed gevoel! 
Lieve ouders, het warme gezin waar ik uit voortkom, jullie zorg, aanmoediging en toewijding ben ik 
door de jaren heen, door ervaringen in mijn eigen leven (waaronder die in dit werk beschreven alsmede 
mijn eigen vaderschap) steeds minder als ‘vanzelfsprekend’ gaan beschouwen (zoals je als kind wellicht 
behoort te doen en ik dat altijd mocht en kon doen) maar meer en meer als een onnoemelijk voorrecht. 
Ik had het makkelijk: jullie hadden de strijd al voor mij gestreden. Alles wat is, is door jullie. 
Mijn lieve zoon, dit boekje geeft iets weer van de plek waar jij je eerste stappen zette. Maar het 
beschrijft niet hoe jij er zorgeloos speelde, liefdevol ontvangen en beschermd werd door de mensen. 
Je was er ‘een van hen’. En voor mij was en blijf je een bron van inspiratie en geluk. Allerliefste, dit 
proefschrift vormt de afsluiting van een periode. Een periode waarvan het allermooist was dat ik haar 
samen met jou beleefde. Het is zinloos te proberen te beschrijven wat deze periode, wat jij, voor mij 
betekent. Gelukkig zullen er nog vele tijdperken met elkaar volgen, te beginnen bij de geboorte van 




Als eerste kind van Maria Ketelaars en Gerard van den Akker werd Thomas van den 
Akker geboren op 26 oktober 1978 te ’s-Hertogenbosch. Samen met zijn broer Lucas 
groeide hij op in het naburige Vught. Na het doorlopen van de lokale basisschool De 
Baarzen en het gymnasium Beekvliet te Sint-Michielsgestel studeerde hij vanaf 1997 aan 
de Universiteit Leiden. Hij behaalde doctoraaltitels in de geneeskunde (cum laude) en de 
biomedische wetenschappen. Tussen 1994 en 2001 bezocht hij vijf keer het internationale 
zomerprogramma Camp Rising Sun in New York, waar zijn interesse in andere culturen 
verdieping vond. Als co-assistent verbleef hij in Zuid-Afrika, Peru en Tanzania, alvorens in 
2004 het artsexamen af te leggen.
Na arts-assistentschappen in de chirurgie (BovenIJ-ziekenhuis, Amsterdam) en de 
gynaecologie/verloskunde (Rijnland Ziekenhuis, Leiderdorp) voltooide hij eind 2006 de 
opleiding tot tropenarts met het behalen van het diploma ‘Tropical Medicine and International 
Health’ aan het Koninklijk Instituut voor de Tropen. Tijdens de afsluitende cursus ontmoette 
hij zijn huidige echtgenote Kinke Lommerse, eveneens tropenarts. 
Samen trokken zij naar het district Thyolo, gelegen in het zuidelijk Afrikaanse land Malawi. 
Op verzoek van het ministerie van volksgezondheid aldaar vervulden zij vacatures in het 
plaatselijke publieke ziekenhuis. Na twee jaar trad Thomas in dienst bij Artsen Zonder 
Grenzen en werd hij de primair medisch-verantwoordelijke voor hun project in Thyolo. Door 
het volgen van een ‘Master of Philosophy in Maternal and Child Health’ aan de Universiteit 
van Kaapstad plaatsten Thomas en Kinke hun werk in Malawi in een breder academisch 
kader. Na terugkeer in Nederland - oktober 2010 - begon Thomas als promovendus aan 
de afdeling metamedica van het VU Medisch Centrum. Sinds juli 2011 is hij in opleiding 
tot gynaecoloog aan het Leids Universitair Medisch Centrum en het Medisch Centrum 
Haaglanden.
Kinke en Thomas hebben een zoon Ties en zijn bij het ter perse gaan van dit manuscript in 
veilige verwachting van hun tweede kind. Zij wonen in Amsterdam.
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